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FIGURE 4
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FIGURE7 PRIOR ART
AA
Nucleotide sequence (990 bp):
ATGCGGGCTTCTCATCATCATCATCATCATGGTATGGCTACCATGACTGGTCGACAGCAA
ATGGGICGGGATCTGTACGACGATGACGATAAGGATCCGATGGCACAAGTCATTAATACA
AACAGCCTGTCGCTGTTGACCCAGAATAACCTGAACAAATCTCAGTCCTCACTGAGTTCC
GCTATTGAGCGTCTGTCCTCTGGTCTGCGTATCAACAGCGCGARAGACGATGCGGCAGGC
CAGGCGATTGCTAACCGCTTCACTTCTAATATCAAAGGCCTGACTCAGGCTTCCCGTAAC
GCTAACGACGGCATTITCTATTGCGCAGACCACTGAAGGTGCGCTGAATGAAATCAACARNC
AACCTGCAGCGTGTGCGTIGAGTTIGTCTGTTICAGGCCACTAACGGGACTAACTCTGATTCC
GATCTGAAATCTATCCAGGATGAAATTCAGCAACGTCTGGAAGAAATCGATCGCGTTTICT
AATCAGACTICAATTTIAACGGTIGTITAAAGTCCICTCTCAGGACAACCAGATGAAAATCCAG
GITTGGTGCTAACGATGGTGAAACCATTACCATCGATCTGCAAAAAATTGATGTGAAAAGC
CTTGGCCTTGATGGGTTCAATGTTAATTCCCCGEGGAATTTCCGGTGGTGGTGGTGGAATT
CTAGACTCCATGGGTACATTAATCAATGAAGACGCTGCCGCAGCCAAGAAAAGTACCGCT
AACCCACTIGGCTTICAATTGATTICTIGCATTGTCAAAAGTGGACGCAGTTICGTICTICICIG
GGGGCAATTCAARACCGTTTTGATTCAGCCATTACCAACCTTGGCAATACGGTARCCAAT
CTGAACTCCGCGCGTAGCCGTATCGAAGATGCTGACTATGCAACGGAAGTTTCTAATATG
TCTAAAGCGCAGATTCTGCAGCAGGCTGGTACTTCCGTTCTGGCGCAGGCTAACCAGGTT
CCGCAAANACGTCCICTICTTTACTGCGTTAG

Protein sequence (329 AA):
MRGSHHHHHHGMASMTGGQUOMGRLLYDDDDKDPMAQVINTNSLSLLTONNLN
KSQOSSLSSATERLSSGLRINSAKDDAAGOQATANRETSNTKGLTQASRNANDG
ISTAQTTEGALNE INNNLOQRVRELSVQATNGTNSDSDLKSIQDEIQOQRLEET
DRVSNQTQFNGVKVLSOQDNOMK IQVGANDGETITIDLOKIDVKSLGLDGEFNV
NSPGISGGGGGILDSMGT L INEDAAAAKKSTANPLASIDSALSKVDAVRSSL
GAIQNREFDSATTNLGNTVTINLNSARSRIEDADYATEVSNMSKAQILOQAGTS
VLAQANQVPONVLSLLR

AB'

Nucleotide sequence (825 bp):
ATGCGGGGTTCTCATCATCATCATCATCATGGTATGGCTACCATGACTGGTGGACAGCAA
ATGGGTCGGGATCTGCGTACGACGATGACGATAAGGATCCGATGGCACAAGTCATTAATACA
AACAGCCTGTCGCTGTTGACCCAGAATARCCTGAACAAATCTCAGTCCTCACTGAGTTCC
GCTATTCAGCGTCTCTCCTCTCGTCTCCCTATCAACACCCCCAAAGACCATGCCCCACGE
CAGGCGATTGCTAACCGCTTCACTTCTAATATCARAAGGCCTGACTCAGGCTTICCCGTAAC
GCTAACGACGGCATTTCTATTGCGCAGACCACTGAAGGTGCGC TGAATGAARTCAACAAC
AACCTGCAGCGTGTGCGTGAGTTGTC TGTTCAGGCCACTARCGGGACTAACTCTGATTCC
GATCTGAAATCTATCCAGGATGAAAT TCAGCAACGTC TGGAAGAAATCGATCGCGTTTCT
BATCAGACTCAATTTAACGGTGTTAAAGTCCTCTCTCAGGACAACCAGATGARAATCCAG
GTTGGTGCTAACGATGGTGAAACCATTACCATCGATCTGCARAAARATTGATGTGAAAAGC
CTTGGCCTTGATGGCTTCAATGTTAATTCCCCGGGAATTTCCGGTGGTGG TGGTGGAATT
CTAGACTCCATGGGTACATTAATCAATGAAGACGC TGCCGCAGCCARGAARRGTACCGCT
AACCCACTGGETTCART TGATTCTGCATTGTCARAAGTGGACGCAGTTCGTTCTTCTCTG
GGGGCAATTCAAAACCGTTTTGATTCAGCCATTACCAACCTTTAG

Protein sequence (274 AA):
MRGSHHHHHHGMASMTGGQOMGRELYDDDDRKDPMAQVINTNSLSLLTONNLN
KSQSSLSSATERLSSGLRINSAKDDAAGOATANRETSNIKGLTQASRNANDG
ISTAQTTEGALNE INNNLORVRELSVOATNGTNSDSDLKSTIODEIQQORLEET
DRVSNQTQFNGVKVLSQDNQMKIQVGANDGETITIDLQKIDVKSLGLDGFNV
NSPGISGGGGGILDSMGTLINEDAAAAKKSTANPLASTDSALSKVDAVRSSL

GAIQNRFDSAITNL
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FIGURE 7, CONTINUED

BA' PRIOR ART
Nucleotide sequence (831 bp):
ATGCGGGGTTCTCATCATCATCATCATCATGGTATGGCTAGCATGACTGGTGGACAGCAA
ATGGGTCGGGATCTGTACCACGATGACGATAAGGATCCCTTCACTTCTAATATCARAGGE
CTGACTCAGGCTICCCGTAACGCTAACGACGGCATTTCTATTGCGCAGACCACTGARGGT
GCGCTGAATGAAATCAACAACAACCTGUAGEGTGTGCGTGAGTTGTCTGTTCAGGCCACT
AACGGGACTAACTCTGATTCCGATCTGARATCTATCCAGGATGARATTCAGCAACGTCTG
GARGRAATCGATCGCGTTICTAATCAGACTCAATTTAACGGTGTTAAACTCCTCTCTCAG
GACARCCAGATGAAAATCCAGGTTGGTGCTAACGATGGTGARACCATTACCATCGATCTG
CARARAATTGATGTGAARAGCCTTGGCCTTGATGGGT TCAATGTTAATTCCCCGGGAATT
TCCGGTGGTGGTGGTGGAATTCTAGACTCCATGGGTACAT TAATCAATGARGACGCTGCC
GCAGCCAAGAAAAGTACCGCTAACCCACTGGCTTCAATTGATTCTGCATTGICAARAGTG
GACGCAGTTCGTICTTCTCTGGGGGCARTTCAARACCGTTTTGATTCAGCCATTACCAAC
CTITGGCAATACGGTAACCAATCTGAACTCCGCGCGTAGCCGTATCGARGATGCTGACTAT
GCRAACGGAAGITTICTAATATGICTARAGCGCAGATTC TGCAGCAGGCTGGTACTTCCGTT
CTGGCGCAGGCTAACCAGGT TCCGCARAACGTCCTCTCTTTACTGCGTTAG

Protein sequence (276 AA):
MRGSHHHHHHGMASMTGGQOMGRDLYDDDDKDPFTSNIKGLTQASRNANDGT
SIAQTTEGALNEINNNLQEVRELSVOQATNGTINSDSDLKSIQDEIQQRLEEID
RVSNQTQOFNGVKVLSQDNOMKIQVGANDGETITIDLOQKIDVKSLGLDGENVN
SPGISGGGGGILDSMGTLINEDAAAAKKSTANPLASIDSALSKVDAVRSSLG
ATQNREDSAITNLGNTVINLNSARSRIEDADYATEVSNMSKAQILOQAGTSYV
LAQANQVPONVLSLLR

BB’

Nucleotide sequence (666 bp):
ATGCGGGGTTCTCATCATCATCATCATCATGGTATGGCTAGCATGACTGGTGGACAGCAA
ATGGGTCGGGATCTGTACGACGATGACGATAAGGATCCGTTCACTTCTAATATCARAGGT
CTIGACTCAGGCTTICCCGTAACGCTAACGACGGCATTTCTATTGCGCAGACCACTGARGGT
GCGCTGAATGAAATCAACAACAACCTGCAGCGTGTGCGTGAGTTIGTCTGTTCAGGCCACT
ARCGGGACTAACTCTGATTICCGATCTGARATCTATCCAGGATGARATTCAGCAACGTCTG
GARGRAATCGATCGCGTTICTAATCAGACTCAATTTAACGGTIGTTAAAGTCCTCTCTCAG
GACAACCAGATGAAAATCCAGGTTGGTGCTAACGATGGTGARACCATTACCATCGATCTG
CARARAATTGATGTGARAAGCCTTGGCCTTGATGGGT TCAATGTTAATTCCCCGGGAATT
TCCGGTGGTGGTGGTGGAATTCTAGACTCCATGGGTACAT TAATCAATGARGACGCTGCC
GCAGCCAAGAAAAGTACCGCTAACCCACTGGCTTCAATTGATTCTGCATTGTCARAAGTG
GACGCAGTTCGTICTTCTCTGGGEGCARTTCAAAACCETTITGATTCAGCCATTACCAAL
CITIAG

Protein sequence (221 AA):
MRGSHHHHHHGMASMTGGQOMGRDLYDDDDRDPETSNIKGLTQASRNANDGT
STAQTTEGALNEINNNLQRVRELSVOATNGTNSDSDLKSTQDEIQOURLEEID
RVSNQTOFNGVKVLSQDNOMKIQVGANDGETITIDLOKIDVKSLGLDGENVN
SPGISGGGGGILDSMGTLINEDAAAARKKSTANPLASIDSALSKVDAVRSSLG

ATQNRFDSATITNL

CA’

Nucleotide sequence (603 bp):
ATGCGGGGTTCTCATCATCATCATCATCATGGTATGGCTAGCATGACTGG TEGACAGCAA
ATGGGTCGGGATCTGTACGACGATGACGATAAGGATCCGTTCACTTCTAATATCAAAGGC
CTGACTCAGGCTTCCCGTARCGCTAACGACGGCATTTCTATTGCGCAGACCACTGAAGGT
GCGCTGAATGARATCARCAACAACCTGCAGLGTGTGCGTGAGTIGTCTGT TCAGGCCACT
TCCCCGGGAATTTCCGGTGGTGGTGGTGGAATTCTAGACTCCATGGGTACATTAATCAAT
GARGACGCTGCCGCAGCCAAGAARAGTACCGCTAACCCACTGGCTTCAATTGATTCTGCA
TIGICAAAAGIGGACGCAGT ICGTICTTCT T IGGGGGCAATTCARAACCGTTTTGATICA
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FIGURE 7, CONTINUED PRIOR ART
GCCATTACCAACCTTGGCAATACGGTAACCRAATCTGAACTCCGCGCGTAGCCGTATCGAA
GATGCTGACTATGCAACGGAAGTTTCTAATATGTCTAAAGCGCAGATTCTGCAGCAGGCT
GGTACTTCCGTTCTGGCGCAGGCTAACCAGGTTCCGCAAAACGTCCTCTCTTITACTGCGT
TAG

Protein sequence (200 AA):

MRGSHHHHHHGMA SMTGGQCMGRDLYDDDDKDPFTSNIKGLTQASRNANDGT
STAQTTEGALNEINNNLORVRELSVQATSPGISGGGGGILDSMGTLINEDAA
AAKKSTANPLASIDSALSKVDAVRSSLGAIQNREDSAITNLGNTVINLNSAR
SRIEDADYATEVSNMSKAQILQOAGTSVLAQANQVPONVLSLLR

CB'

Nucleotide sequence (438 bp):
ATGCGGGGTTCTCATCATCATCATCATCATGGTATGGCTAGCATGACTGGTGGACAGCAA
ATGGGTCGGGATCTGTACGACGATGACGATAAGGATCCGTTCACTTCTAATATCARAGGT
CTGACTCAGGCTICCCGTAACGCTARCSACGGCATTTCTATIGCGCAGACCACTGAAGGT
GCGCTGAATGAAATCAACAACARCCTGCAGCGTGTGCGTGAGTIGTCTGTTCAGGCCACT
TCCCCGGGAATTTCCGGETGGTGGTGGTGGAATTCTAGACTCCATGGGTACATTAATCAAT
GAAGACGCTGCCGCAGCCAAGARAAGTACCGCTARCCCACTGGCTTCAAT TGATTCTGCA
TTGTCAAAAGTGGACGCAGTTCGTTCTTCTCTGGGGGCAATTCAARACCGTTTTGATTCA
GCCATTACCAACCTTTAG

Prolein sequence (145 AA):
MRGSHHHHHAGMASMTGGQCMGRLLYDDDDKDPFTSNIKGLTQASRNANDGT
STIAQTTEGALNEINNNLORVRELSVQOATSPGISGGGGGILDSMGTILINEDAA

AAKKSTANPLASTIDSALSKVDAVRSSLGATONREDSAITNL

A

Nucleotide sequence (639 bp):
ATGCGGGGTTCTCATCATCATCATCATCATGGTATGGCTAGCATGACTGGTGGACAGCAA
ATGGGTCGGGATCTCTACGACGATGACGATAAGGATCCGATGGCACAAGTCATTAATACA
AACAGCCTGTCGCTGTTGACCCAGARTARCCTGAACARATCTCAGTCCTCACTGAGTTCC
GCTATTGAGCGTCTGTCCTCTGGTCTGZGTATCAACAGCGCGAAAGACGATGCGGCAGGC
CAGGCGATTGCTAACCGCTTCACTTCTAATATCAAAGGTCTGACTCAGGCTTCCCGTAAL
GCTAACGACGGCATTTCTATTGCGCAGACCACTGAAGGTGCGCTGAATGAAATCAACAAC
AACCTGCAGCGTGIGCGTIGAGTTGTCTGTTCAGGCCACTAACGGGACTAACTCTGATTCC
GATCTGAAATCTATCCAGGATGAAATTCAGCAACGTCTGGAAGAAATCGATCGCGTTTCT
AATCAGACTCAATTTAACGGTGTTAAAGTCCTGTCTCAGGACAACCAGATGAARATCCAG
GTTGGTGCTAACGATGGTGARAACCATTACCATCGATC TGCARAAAATTGATGTGARARGC
CTTGGCCTTGATGGGTTCAATGTTAATTCCCCGGGATGA

Protein sequence (212 AA), last three amino acids are derived from primer
and pRSETD polylinker:
MRGSHHAHHAGMASMTGGQCMGRLLYDDDDRKDPMAQVINTNSLSLLTONNLN
KSQSSLSSATIERLSSGLRINSAKDDAAGOATANREFTSNIKGLTQASRNANDG
ISTAQTTEGALNE INNNLORVRELSVQATNGTNSDSDLKSIQDEIQORLEET
DRVENQTOFNGVEVLSODNOMKTQVGANDGETITIDLOKIDVKSLGLDGFNV
NSPG

B

Nucleotide sequence (480 bp):
ATGCGEGGTTCTCATCATCATCATCATCATGGETATGGCTAGCATGACTGGETGGACAGCAA
ATGGGTCGEGATCTCTACGACGATGACGATAAGGATCCGTTCACTTCTAATATCAAAGGT
CTGACTCAGGCTTCCCGTAACGCTAACSACGGCATTTCTATTGCGCAGAC CACTGAAGGT
GCGCTGAATGAAATCAACAACAACCTGCAGCGTGTGCCTGAGTTGTCTGT TCAGGCCACT
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FIGURE 7, CONTINUED ~ PRIOR ART
AACGGGACTAACTCTGATTCCGATCTGARATCTATCCAGGATGAAATTCAGCAACGTCTG
GAAGAAATCGATCGCGTTTICTAATCAGACTCAATT TAACGGTGTTARAGTCCTGICTICAG
GACAACCAGATGAAAATCCAGGTTGGTGCTAACGATGGTGARACCATTACCATCGATCTG
CAARRAATTGATGIGARAAGCC TTGGCC TTGATGCGTTCAATGTTAATTCCCCGGGATGA
Protein sequence (159 AA), last three amino acids are derived from primer
and pRSETbD polylinker:
MRGSHEHHHHGMASMTGGOQOMGRDLYDDDDKDPFTSNIKGLTOASRNANDGT
SIAQTTEGALNEINNNLQRVRELSVOATNGTNSDSDLKSIQDEIQQRLEEID
RVSNQTQFNGVKVLSQDNOMKIQVGANDGETITIDLOKIDVKSLGLDGFNVN
SPG

C

Nucleotide sequence (252 bp):
ATGCGGGGTTCTCATCATCATCATCATCATGGTATGGCTAGCATGACTGGTGGACAGCAA
ATGGGTCGGGATCTGTACGACGATGACGATAAGGATCCGITCACTICTARTATCAAAGGT
CTGACTCAGGCTTICCCGTAACGCTAACGACGGCAT TTCTATTGCGCAGACCACTGAAGGT
GCGCTGAATGAAATCAACARCAACCTGCAGCGTGTGCGIGAGTIGTCTIGITCAGGCCACT
TCCCCGGGATGA

Protein sequence (83 AA), last three amino acids are derived from primer and
PRSETb polylinker;
MRGSHEHHHHGMASMTGGQOMGRDLYDDDDEDPFTSNIKGLTQASRNANDGT
SIAQTTEGALNEINNNLORVRELSVOATSPG

GST-A'

Nucleotide sequence (1038 bp), GST highlighted:

. TCCCCGGGAATTTCCGCGTCGE TGCTGGTGGAATTCTAGACTCCATG
GGTACATTAZ ATGAAGACGCTGCCGCAGCCAAGAAAAGTACCGCTARCCCACTGGCT
TCAATTGATTCTGCATTGTCAAAAGTGGACGCAGTTCGTTCTTCTCTGGGGGCAATTCAA
BACCGTTTTGATTCAGCCATTACCAACC TTGGCAATACGGTAACCAATCTGAACTCCGCG
CGTAGCCGTATCGAAGATGC TGACTATGCAACGGAAGTTTCTAATATGTCTARAGCGCAG
ATTCTGCAGCAGGTTGGTAC TTCCGTTC TGGCGCAGGCTAACCAGG TTCCGCAMAACGTC
CTCTCTTTACTGCGTTAG

Protcin sequence (345 AA):

SIDSALSKYDAVRSSLGAIQONRFDSATITNLGNTVTNLNSARSRIEDADYATE

VSNMSKAQILOQAGTSVLAQANQVPONVLSLLR
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FIGURE 7, CONTINUED
PRIOR ART

GST-B'
Nucleolide sequence (873 bp), GST highlighled:

GGTACATTAAT CAATGAAGACGCTGCCGCAGCCAAGAAAAGTACCGC TAACCCACTGGCT
TCAATTGATICTGCATTGICAAAAGTGGACGCAGTICGITCTTCTCTGGGGGCAATTCAA
AACCGTTTIGATTICAGCCATTACCAACCTTITAG

Protcin scquence (290 AA)

SPGISGGGGGILDSMGTLINEDAAAAKKSTANPLA
SIDSALSKVDAVRSSLGAIQNREDSAITNL

AA'N1-170

Nucleotide sequence (972 bp):
ATGCGGGGTTCTCATCATCATCATCATCATGGTATGCCTAGCATGACTGGTCGACAGCAA
ATGGGTCGGGATCTGTACGACGATGACGATAAGGATCCGAIGGCACAAGTCATTAATACE
AACAGCCTGTCGCTGTTGACCCAGAATAACCTGAACAARTCTCAGTCCTCACTGAGTTCC
GCTATTGAGCGTCTGTCCTCTGGTCTGCGTATCAACAGCGCGAAAGACGATGCGGCAGGC
CAGGCGATTGCTAACCGCTTCACTTCTAATATCAAAGGCCTGACTCAGGCTTCCCGTAAC
GCTAARCGACGGCATTTCTATTGCGCAGACCACTGAAGGTGCGCTGAATGARATCARCAAC
AACCTGCAGCGTIGIGCGTGAGTIGTCTGTICAGGCCACTARCGGGACTAACTCTGATTICC
GATCTIGAARATCTATCCAGGATGAARATTCAGCAACGTCTGGAAGAAATCGATCGCGTTTCT
2ATCAGACTCAATTTAACGGTIGTTAAAGTCCTCTCTCAGGACAACCAGATGAAAATCCAG
GTTGGTGCTAACGATGGTGAAACCAT TACCATCGATC TGCAAAAART TGATGTGAAARGC
CTTGGCCTTATCCCGGGRATTTCCGGTGGTGGTGGTGGAATTCTAGACTCCATGGGTACA
TTAATCAATGAAGACGC TGCCGCAGCCAAGAAAAGTACCGCTAACCCACTGGCTTCAATT
GATTCTGCATTGTCAAAAGTGGACGCAGTICGTTCTTCTCTGGGGGCART TCAAARCCGT
TTTGATTCAGCCATTACCAACCTTGGCAATACGGTAACCAATCTGAACTCCGUGCGTAGC
CGTATCGAAGATGCTGACTATGCAACGGAAGTTTCTAATATGTCTAAAGCGCAGATTCTG
CAGCAGGCTGGTACTTCCGTTCTGGCGCAGGCTAACCAGGTTCCGCAARACGTCCTCTCT
TTACTGCGTTAG

Protein sequence (323 AA):
MRGSHHHHHHGMASMTGGQOMGRDLYDDDDKDPMAQVINTNSLSLLTONNLN
KSQSSLSSATERLSSGLRINSAKDDAAGQATANRFTSNIKGLTQASRNANDG
ISTAQTTEGALNEINNNLORVRELSVOATNGTNSDSDLKSIQODEIQQORLEET
DRVSNQTQFNGVKVLSQDNQMKIQVGANDGETITIDLQKIDVKSLGLIPGIS
GGGGGILDSMGTLINEDAAAAKKSTANPLASIDSALSKVDAVRSSLGALIQNR
FDSATTNLGNTVTNLNSARSRIEDADYATEVSNMSKAQTLOQAGT SVLAQAN
QVPONVLSLLR
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Nucleotide sequence (951 bp):

ATCCGEEETTCTCATCATCATCATCATCATGGTATGGC TAGCATGACTGGTGGACAGCAA
ATCGGTCGGGATCTGTACGACGATGACGATAAGGATC CGATGGCACAAGTCATTAATACA
AACAGCCTGTCGCTGTTGACCCAGAATAACCTGAACAAATCTCAGTCCTCACTGAGTTCC
GCTATTGAGCGTCTGTICCTCTGGTCTGCGTATCAACAGCGCGAAAGACGATGCGGCAGGT
CRGGCGATTGC TAACCGCTTCACTICTAARTATCARAGGCCTGACTCAGGC TICCCGTARC
GCTAACGACGGCATTTCTIATTGCGCAGACCACTGAAGGTGCGCTGAATGARATCAACAAC
AACCTGCAGCGTGTGCGIGAGTTGTCTGTTCAGGCCACTAACGGGACTAACTCTGATTCC
GATCTGAAATCTATCCAGGATGAARTTCAGCARCGTC TGGARGAAATCGATCGCGTTICT
ARTCAGACTCAATTTAACGGTGTTARAGTCCTCTCTCAGGACAACCAGATGAAAATCCAG
GTTGGTGCTAACGATGGTIGAAACCATTACCATCGATC TGCAAAAARTTATCCCGGGAATT
TCCGGTGGTGGTGETGGAATTCTAGACTCCATGGGTACAT TAATCAATGAAGACGLTGCT
GCAGCCAAGRAAAGTACCGCTAACCCACTGGCTTCAATIGAT CTGCATTGTCAARAGTG
GACGCAGTTCGTTCTICICTGGGGGCAATTCARAACCGTTITGATTCAGCCATTACCAAC
CTTGGCAATACGGTAACCAATCTGAACTCCGCGCGTAGCCGTATCGAAGATGCTGACTAT
GCAACGGAAGT TTCTAATATGTCTARAGCGCAGATIC TGCAGCAGGCTGGTACTTCCGTT
CTGGCGCAGGC TAACCAGGTTCCGCARRACGTCCTCTCTTTACTGCGTTAG

Protein sequence (316 AA):

MRGSHHHHHHGMA SMTGGQQMGRDLYDDDDKDPMAQVINTNSLSLLTQNNLN
KSOSSLSSATERLSSGLRINSAKDDAAGOQATIANRETSNIKGLTOASRNANDG
ISTAQTTEGALNE INNNLORVRELSVQATNGTNSDSDLKSTODETQQORLEE T
DRVSNQTQFNGVKVLSQDNOMKIQVGANDGETITIDLQKT IPGISGGGGGIL
DSMGTLINEDAAAAKKSTANPLASIDSALSKVDAVRSSLGAIQNREFDSATITN
LGNTVTINLNSARSRIEDADYATEVSNMSKAQILOOAGTSVLAQANQVPONVL
SLLR

AANS54-170

Nucleotide sequence (813 bp):
ATGCGGGGTIICTCATCATCATCATCATICATGGTATGGCTAGCATGACTGGTGGACAGCAA
ATGGGTCGGGATCTGTACGACCATGACGATAAGGATCCGTICACTTCTAATATCARAGGC
CTGACTCAGGCTTCCCGTAACGCTAACGACGGCATTTCTATTGCGCAGACCACTGAAGGT
GCGCTGAATGAAATCAACARCAACCTGCAGCGTGTGCGTGAGTTGTCTGT TCAGGCCACT
ARACGGGACTAACTCTGATTCCGATCTGAAATCTATCCAGGATGAAATTCAGCAACGTCTG
GAAGARATCGATCGCGTTITCTAATCAGACTCAATTTAACGGTGTTAAAGTCCTCTCTCAG
GACAACCAGATGAAAATCCAGGTTGGTGCTAACCATGGTGAAACCATTACCATCGATCTE
CARAAAATTGATGIGAAAAGCCTTGGCC I TATCCCGGGAATTTCCGGTGETGETGETGGA
ATTCTAGACTCCATGGGIACATTAATCAATGARGACGCTGCCGCAGCCAAGARAAGTACT
GCTAACCCACTGGCTTCAATTGATTCTGCATTGTCAARAGTGGACGCAGTTCGTTICTTCT
CTGGGGGCART TCARAACCGTTTTGATTCAGCCATTACCAACCTTGGCAATACGGTAACC
AATCTGAACTCCGLGCGTAGCCGTATCGARGATGCTGACTATGCARCGGARGTTTCTART
ATGTCTAAAGCGCAGATTCTGCAGCAGGCTGGTACTTCCGTTCTGGCGCAGGCTAACCAG
GTTCCGCAARACGTCCTCTCTTTACTGCGTTAG

Protein sequence (270 AA):
MRGSHHHHHAGMASMTGGQOOMGRDLYDDDDKDPF TSNIKGLTOASRNANDGT
STAQTTEGALNEINNNLORVRELSVOATNGTNSDSDLKSIQODEIQQRLEEID
RVENQTOFNGVEKVLSQDNOMKIQOVGANDGETITIDLOKIDVKSLGLIPGISG
GGGGILDSMGTLINEDAAAAKKSTANPLASIDSALSKVDAVRSSLGATIONRE
DSATITNLGNTVTINLNSARSRIEDADYATEVSNMSKAQILQQAGTSVLAQANQ
VPONVLSLLR

AA'NS54-163
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Nucleotide sequence (792 bp):
ATGCGGGETTCTCATCATCATCATCATCATGGTATCGCTAGCATGACTGGTGGACAGCAA
ATGGGICCEGATCTGTACGACGATGACCATAAGGATCCGTTCACTTCIAATATCARAGGC
CTGACTCAGGCTTCCCGTAACGCTAACGACGGCATTTCTATTGCGCAGACCACTGAAGGT
GCGCTGAATGAAATCAACAACAACCTGCAGCGTGTGCGTGAGTIGTCIGT TCAGGCTACT
AACGGGACTAACTCTGATTCCGATCTGAAATCTATCCAGGATGAAATICAGCAACGTCTG
GCAAGRARTCGATCGCGTTTCTAATCAGACTCAATTITAACGGTGTTARAGTCCTCTCTICAG
CACAACCAGATGAAAATCCAGGTTGGTGCTAACGATGGTGAAACCATTACCATCGATCTG
CAAMMAATTATCCCGGGAAT TTCCGGTGGTGGTGGTGGAATTCTAGACTCCATGGGTACA
TTAATCAATGAAGACGCTGCCGCAGCCAAGARAAGTACCGCTAACCCACTGGCTTCAATT
GATTCTGCATTGTCARAAGTGGACGCAGTTCGTTCTTCTCTGGGGGCART TCARRACCGT
TTTGATTCAGCCATTACCAACCTTGGCAATACGGTAACCARTCTGAACTCCGCGCGTAGC
CGTATCGAAGATGCTGACTATGCAACGGAAGTTTCTAATATGTCTAAAGCGCAGATTCTG
CAGCAGGCIGGTACTICCGITCTGGCGLAGGCTAACCAGGTICCGCARRACGTCCTCICT
TTACTGCGITAG
Protein sequence (263 AA):
MRGSHHHHHHGMASMTGGQOMGRDLYDDDDKDPFTSNIKGLTQASENANDGT
SINQTTEGALNE INNNLOQRVRELSVOATNGTNSDSDLKSTQDETQQRLEETD
RVSNOTQFNGVKVLSQDNOMKIQVGANDGETITIDLOKI IPGISGGGGGILD
SMGTT. TNEDAAAAKKSTANPT ASTDSAT.SKVDAVRSST.GATONRFTISAT TNT,
GNTVINLNSARSRIEDADYATEVSNMSKAQILQQAGTSVLAQANQVPONVLS

LLR

AB'nl-170 (or AA’n1-170c402-450)

Nucleotide sequence (807 bp):
2TGCGGGETTCTCATCATCATCATCATCATGGTATCGCTAGCATGACTGGTGGACAGCAA
ATGGGTCEGGATCTGTACGACGATGACGATAAGGATCCGATGGCACAACTCATTAATACA
AACAGCCTGTICGCTGTTGACCCAGAATAACCTGAACAAATCTCAGTCCTCACTGAGT ICC
GCTATTGAGCGTCTGTCCTCTGGTCTGCGTATCAACAGCGCGARAAGACGATGCGGCAGGC
CAGGCGATTGCTAACCGCTTCACTTCTAATATCAARGGCCTGACTCAGGC TTCCCGTAAC
GCTAACGACGGCATTTCTATTGCGCAGACCACTGARGGTGCGCTGAATGAAATCAACAAC
AACCTGCAGCEIGTGCGTIGAGTIGTCIGTICAGGCCACTARCGGGACTAACTCTGAT ICC
CATCTGAAATCTATCCAGGATGARATTCAGCAACGTC TGGAAGARATCGATCGCGTTTCT
AATCAGACTCAATTTAACGGTGTTAAAGTCCTCTCTCAGGACARCCAGATGAAAATCCAG
GTTGGTGCTAACGATGGTGRAACCATTACCATCGATCIGCARARARTIGATGTGARAAGC
CTTGGCCTTATCCCGGGAAT TTCCGGTGGTGGTGGTGGAATTCTAGACTCCATGGGTACA
TTAATCARTGARGACGCTGCCGCAGCCAAGAAAAGTACCGCTAACCCACTGGCTTCAATT
CATTCTGCATTGTCAAAAGTGGACGCAGTTCGTTCTTCTCTGGGGGCART TCARAACCGT
TTTGATTCAGCCATTACCAACCTTTAG

Protein sequence (268 AA):
MRGSHHHHHHGMASMTGGQOOMGRDLYDDDDKDPMAQVINTNSLSLLTONNLN
KS3QSSLSSATERLSSGLRINSAKDDAAGQATANRFTSNIKGLTQASRNANDG
ISTAQTTEGALNE INNNLORVRELSVQATNGTNSDSDLKSTIQDETIQQRLEET
DRVSNQTQFNGVKVLSODNOMKIQVGANDGETITIDLOKIDVKSLGLIPGIS
GGGGGILDSMGTL INEDAAAAKKSTANPLASIDSALSKVDAVRSSLGATIQNR

FDSATITNL

ABMI-163 (or AA’n1-163¢402-450)

Nucleotide sequence (786 bp):
ATGCGGGETTCTCATCATCATCATCATCATGGTATGGCTAGCATGACTGGTGGACAGCAA
ATGGGICGGGATCTGTACGACGATGACGATAAGGATCCGATGGCACAAGTCATTARTACA
AACAGCCTGTICGCTGTTGACCCAGAATAACCTGAACAAATCTCAGTCCTCACTGAGTTCC
GCTATTGAGCGTCTGTCCTCTGGTCTGCGTATCARCAGCGCGARAGACGATGCGGCAGGC
CAGGCGATTGCTAACCGCTTCACTTCTAATATCARAGGCCTGACTCAGGC TTCCCGTAAT
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GCTAACGACGGCATTTCTATTGCGCAGACCACTGAAGGTGCGCTGAATGAARATCAACAAC
RACCTGCAGCGTGTGCGTGAGTTIGTICIGTTCAGGCCACTAACGGGACTAACTCTGATTCC
GATCTGAAATCTATCCAGGATGAAATTCAGCAACGTCTGGRAAGAARRTCGATCGCGTTTCT
AATCAGACTCAATTTAACGGTGTTAAAGTCCTCTCTCAGGACAACCAGATGRAAATCCAG
GTTGGTGCTAACGATGGTGAAACCATTACCATCGATCTGCAAAAALRTTATCCCGGGAATT
TCCGGTGETGGTGGTGGAATTCTAGACTCCATGGGTACATTAATCAATGAAGACGCTGCC
GUCAGCCAAGAAARGTACCGU TAACCCACTGGUTTCAATTGATTCTGCATTGTCAAAAGTG
GACGCAGTTCGTTCTTCTCTGGGGGCAATTCAAARCCGTTTTGATTCAGCCATTACCAAC
CTTTAG
Protein sequence (261 AA):
MRGSHHHHHHGMASMTGGQOMGRDLYDDDDRKDPMAQVINTNSLSLLTONNLN
KSQSSLSSAIERLSSGLRINSAKDDAAGOQATANRETSNIKGLTQASRNANDG
ISTIAQTTEGALNEINNNLOQRVRELSVQATNGTNSDSDLKSIQDEIQQRLEET
DRVSNQTQI'NGVKVLSQODNOMKIQVGANDGETITIDLOKIIPGISGGGGGIL
DSMGTLINEDAAAAKKSTANPLASIDSALSKVDAVRSSLGATQONRFDSAITN
L

AA'nl-129

Nucleotide sequence (849 bp):
ATGCGGGGTTCTCATCATCATCATCATCATGETATGGCTAGCATGACTCGTCGACAGCAA
ATGGEETCGEEGATCTGTACGACGATGACGATAAGGATCCGATGECACAAGTCATTAATACA
AACAGCCTGTCGCTGTTGACCCAGAATAACCTGAACAAATCTCAGTCCTCACTGAGTTCC
GCTATTGAGCGTCTGTCCTCTGGTCTGCGTATCARCAGCGCGARAGACGATGCGGCAGGC
CAGGCGATTGCTAACCGCTTCACTICTAATATCARAGGCCTGACTCAGGCTICCCGTAAC
GCTAACGACGGCATTTCTATTGCGCAGACCACTGAAGGTGCGCTGARAT GAAATCAACAAC
RACCTGCAGCGTGTGCGTGAGTTGTCTGTTCAGGCCACTAACGGGACTARCTCTGATTCC
GATCTGARATCTATCCAGGATGAAATTCAGCAACGTCTGGRAAGAAATCGATCGCGTTTCT
BATCAGATCCCGGGAATTTCCGGTGGTGGTGGTGGAATTCTAGACTCCATGGL LACAL LA
ATCAATGAAGACGCTGCCGCAGCCAAGARARGTACCGCTARCCCACTGGCTTCAATTGAT
TCTGCATTGTCAARAGTGGACGCAGTTCGTICTTCTCTGGGGGCAATICAAAACCGTTTT
GATTICAGCCATTACCAACCTTIGGCAATACGGTAACCAATCTGAACTCCGCGCGTAGCCGT
ATCGAAGATGCTGACTATGCAACGGAAGTTICTARTATGTCTARAGCGCAGATTCTGCAG
CAGGCTGGTACTTCCGTTCTGGCGCAGGCTAACCAGGTTCCGCARRACGTCCTCTCTTTA
CTGCGTTAG

P’rotein sequence (282 AA):
MRGSHHHHHHAGMASMTGGQOMGRULYDDDDKDPMAQVINTNSLSLLTQNNLN
KSQOSSLSSATERLSSGLRINSAKDDAAGOQATANRETSNIKGLTQASRNANDG
ISTAQTTEGALNE INNNLORVRELSVOATNGTNSDSDLKSIQDEIQQRLEET
DRVSNQIPGISGGGGGILDSMGTL.INEDAAAAKKSTANPLASTDSATLSKVDA
VRSSLGATONREDSATTNLGNTVTINLNSARSRIEDADYATEVSNMSKAQILO
QAGTSVLAQANQVPONVLSLLR

AA'54-129

Nucleotide sequence (690 bp):

ATGCGGGGTTCTCATCATCATCATCATCATGCTATGGCTAGCATGACTGGTCGACAGCAA
ATGGGTCGGGATCTGTACGACGATGACGATAAGGATCCGTTCACTTCTAATATCARAGGC
CTGACTCAGGCTTCCCGTAACGCTAACGACGGCATTTICTATTGCGCAGACCACTGAAGGT
GCGCTGAATGAAATCAACAACAACCTGCAGCGTGIGCGTGAGTTIGTCIGTTCAGGCCACT
AACGGGACTAACTCTGATTCCGATCTGARATCTATCCAGGATGARATT CAGCAACGTCTG
GAAGAAATCGATCGCGTTTC TAATCAGATCCCGGGAATTTCCGGTGGTGGTGETGGAATT
CTAGACTCCATGGGTACATTAATCRAATGAAGACGCTGCCGCAGCCAAGAAAAGTACCGCT
AACCCACTGGCTTCAATTGATTCTIGCATTGTCAAAAGTGGACGCAGTICGTICTTICTICIG
GGGGCAATTCAARACCGTTTIGATTCAGCCATTACCAACCTTGGCAATACGGTAACCAAT
CTGAACTCCGCGCGTAGCCGTATCGAAGATGCTGACTATGCAACGGAAGTTTCTAATATG
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TCTAAAGCGCAGATTCTGCAGCAGGCTGGTACTTCCGTTCTGGCGCAGGCTAACCAGGTT
CCGCAAAACGTCCTICTICTTTACTGCGTTAG

Protein sequence (229 AA):
MRGSHHHAHAGMASMTGGQOMGRDLYDDDDKDPEFTSNIKGLTQASRNANDGT
STAQTTEGALNE INNNLOQRVRELSVQATNGTNSDSDLKSIQDEIQQRLEEID
RVSNQIPGISGGGGGILDSMGTLINEDAAAAKKSTANPLASIDSALSKVDAV
RSSLGAIQNRFDSATITNLGNTVINLNSARSRIEDADYATEVSNMSKAQILOQ
AGTSVLAQANQVPONVLSLLR

AB'nl-129

Nucleotide sequence (684 bp):
ATGCGGGGTTCTCATCATCATCATCATCATGGTATGGCTAGCATGACTGGTGGACAGCAA
ATGGGTCGGGATCTGTACGACCGATCACGATAAGCATCCGATGGCACAAGTCATTAATACA
AACAGCCTGTCGC IGTTGACCCAGAATAACCTGAACARATCTCAGTCCTCACTGAGTTCC
GCTATTGAGCGTCIGTCCTCTGGTCTGCGTATCARCAGCGCGARAGACGATGCGGCAGGT
CAGGCGATTGCTAACCGCTTCACTTCTARTATCARAGGCCTGACTCAGGCTTCCCGTARC
GCTAACGACGGCATTTCTATTGCGCAGACCACTGAAGGTGCCCTGAATGARATCAACAAC
AACCTGCAGCGTGIGCGTGAGTIGTC TGTTCAGGCCACTARCGGGACTAACTCTGATICT
GATCTGAAATCTATCCAGGATGAAATTCAGCAACGTCTGGAAGAAATCGATCGCGTTTCT
2ATCAGATCCCGGGAATTTCCGETGGTGGTGGTGGAATTCTAGACTCCATGGGTACATTA
ATCAATGAAGACGCTGCCGCAGCCAAGARARGTACCGCTAACCCACTGGCTTCAATTGAT
TCTGCATTGTCAAARGTGGACGCAGT ICGTICTICTCTGGGGGCAATTCARAACCGTTTT
GATTCAGCCATTATCAACCTTTAG

Protein sequence (227 AA):
MRGSHHHHEHGMASMTGGQOMGRDLYDDDDRDPMAQVINTNSLSLLTONNLN
KoQSSLSSATIERLSSGLRINSAKDDAAGOQATIANRETONIKGLTQASRNANDG
ISTAQTTEGALNEINNNLORVRELSVOQATNGTNSDSDLKSIQDEIQQRLERT
DRVSNQIPGISGGGGGILDSMGTLINEDAAAAKKSTANPLASTDSALSKVDA

VRSSLGAIQNREDSAITNL

AB'n54-129

Nucleotide sequence (525 bp):
ATGCGGGGTTCTCATCATCATCATCATCATGGTATGGCTAGCATGACTGGTGGACAGCAA
ATGGGTCGGGATCTGTACGACGATGACGATAAGGATCCGTTCACTICTARTATCAAAGGC
CTGACTCAGGCTTCCCGTAACGCTAACGACGGCATTTCTATTGCGCAGACCACTGAAGGT
GCGCTGAATGAAATCAACAACAACCTGCAGCGTGTGCGTGAGTTGTCTGTTCAGGCCACT
AACGGGACTAACTCTGATTCCGATCTGAAATCTATCCAGGATGARATTCAGCAACGTCTG
GAAGAAATCGATCGCGTTTCTAATCAGATCCCGGGAATT TCCGGTGGTGGTGGTGGAATT
CTAGACTCCATGGGTACATTAATCAATGAAGACGCTGCCGCAGCCARGRAAARGTACCGCT
AACCCACTGGCITCARTTGATTCTGCATTGTCARAAGTGGACGCAGTTICGTICTTCICTG
GGGGCAATTCAAAACCGTTTTGATTCAGCCATTACCAACCTTITAG

Protein sequence (174 AA):
MRGSHHHHHHGMASMTGGQOMGRDLYDDDDKDPEFTSNIKGLTOASRNANDGT
STAQTTEGALNE INNNLQRVRELSVQATNGTNSDSDLKSIQDEIQQRLEEID
RVSNQIPGISGGGGGILDSMGTLINEDAAAAKKSTANPLASIDSALSKVDAV

RSSLGAIQNRFDSAITNL

AA'nl-100

Nucleotide sequence (762 bp):
ATECGGEGTTCTCATCATCATCATCATCATGGTATGGCTAGCATGACTGGTGCACAGCAA
ATGGGTCGGGATCTGTACGACGATGACGATAAGGATCCGATGGCACAAGTCATTAATACA
ARCAGCCTGTCGC IGTTGACCCAGAATAACCTGAACARATCTCAGTCCTCACTGAGTTCC
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GCTATTGAGCGTCTGTCCTCTGGTCTGCGTATCAACAGCGCGAAAGACGATGCGGCAGGC
CAGGCGATTIGCTAACCGCTITCACTTCTAATATCAAAGGCCTGACTCAGGCTTICCCGTAAC
GCTAACGACGGCATTTICTATIGCGCAGACCACTGAAGGTGCGCTGRATGAARTCAACARAC
LACCTGCAGCGTGTGCGTGAGTTGTCTGTTCAGGCCACTATCCCGGGAATTTCCGGTGGT
GGTGGTGGAATTCTAGACTCCATGGGTACATTAATCAATGAAGACGCTGCCGCAGCCAAG
AADAGTACCGCTAACCCACTGGCTTCAATTGATTCTGCATTGTCAAALAGTGGACGCAGTT
CGTTCTTICTCTGGGGGCAATTCAARACCGTTTTGATTCAGCCATTACCAACCTTGGCAAT
ACGGTAACCAATCTGAACTCCGCGCGTAGCCGTATCGAAGATGCTGACTATGCAACGGARA
GTTTCTAATATGTCTAAAGCGCAGATTCTGCAGCAGGCTGGTACTTCCGTTCTGGCGCAG
GCTAACCAGGTTCCGCAAAACGTCCTICICTITTACIGCGTTAG

Protein sequence (253 AA):
MRGSHHHAHHGMASMTGGQCMGRDLYDDDDRKDEPMAQVINTNSLSLLTONNLN
KSQSSLSSATERLSSGLRINSAKDDAAGOATIANRFTSNIKGLTQASRNANDG
ISIAQTTEGALNE INNNLQRVRELSVQATIPGISGGGGGILDSMGTL INEDA
AAAKRKKSTANPLASIDSALSKVDAVRSSLCATIQONRFDSAITNLCNTVTNLNSA
RSRIEDADYATEVSNMSKAQILQCAGTSVLAQANQVPONVLSLLR

AD'nl-100

Nucleotide sequence (597 bp):
ATGCGGGGTTCTCATCATCATCATCATCATGGTATGGCTAGCATCACTCCTCGACAGCAA
ATGGGTCGGGATCTGTACGACGATGACGATAAGGATCCGATGGCACARGTCATTAATACA
AACAGCCTGTCGCTGTTGACCCAGAATAACCTGAACAAATCTCAGTCCTCACTGAGTTCC
GCTATTGAGCGTCTIGTCCTCIGGTC TGLGTATCAACAGCGCGARAGACGATGCGGCAGGT
CAGGCGATTGCTAACCGCTTCACTTCTAATATCARAGGCCTGACTCAGGCTTCCCGTRAAC
GCTAACGACGGCATTTCTAT TGCGCAGACCACTGAAGGTGCGCTGAATGARATCAACAAC
AACCTGCAGCGTGIGCGTGAGTIGTCTGTICAGGCCACTATCCCGGGAATTTCCGGTCGT
GGTGGTGGAAT TCTAGACTCCATGGGTACATTAATCAATGAAGACGCTGCCGCAGCCAAG
AARRGTACCGCTAACCCACTGGCTTCAATTGAT TCTGCATTGTCARARGTGGACGCAGTT
CGITCTTCTCTGGGGGCAAT TCAAAACCGT TTTGATTCAGCCATTACCAACCTTTAG
Protein sequence (198 AA):
MRGSHHHHHHGMASMTGGQCMGRDLYDDDDRDPMAQVINTNSLSLLTOQNNLN
KSQSSLSSAIERLSSGLRINSAKDDAAGQATANRETSNIKGLTQASRNANDG
ISTAQTTEGALNE INNNLQRVRELSVQATIPGISGGGGGILDSMGTLINEDA

AAAKKSTANPLASIDSALSKVDAVRSSLGATQONREDSATTNL

AA'nl-70

Nucleotide sequence (672 bp):
ATGCGGGETTCTCATCATCATCATCATCATGGTATGGCTAGCATGACTGGTCGACAGCAA
ATGGGTCGGGATCTGTACGACGATGACGATAAGGATCCGATGGCACARGTCATTAATACA
AACAGCCTGTCGCTGTTGACCCAGAATAACCTGAACAAATCTCAGTCCTCACTGAGTTCC
GCTATTGAGCGTCTGTCCICTGGTCTGCGTATCARCAGCGCGARAGACGATGCGGCAGGC
CAGGCGATTGCTAACCGCTITCACTTCTAATATCARAAGGCCTGACTCAGGC TTCCCGTAAC
GCTAACGACATCCCGGGAATTTCCGGTEGGTGGTEETGGAATTCTAGACTCCATGGGTACR
TTAATCAATGAAGACGCTGCCGCAGCCAAGARAAGTACCGCTARCCCACTGGCTTCAATT
GATTCTGCATTGTCARAAGTGGACGCAGTTCGTICTTCTCTGGGGGCAATTCAAAACCGT
TTTGATTCAGCCATTACCAACCTTGGCAATACGGTARCCAATCTGAACTCCGCGCGTAGC
CGTATCGAAGRTGCTGACTATGCAACGGAAGTTTCTAATATGTCTAARGCGCAGATTCTG
CAGCAGGCTGGTACTTCCGTTCTGGCGCAGGCTAACCAGGTTCCGCAARACGTCCTCTCT
TLTACIGCGLIAG

Protein sequence (223 AA):
MRGSHHHAHHAGMASMTGGQCMGRDPLYDDDDKDPMAQVINTNSLSLLTONNLN
KSQSSLSSAIERLSSGLRINSAKDDAAGOATIANRETSNIKGLTQASRNANDT
PGISGGGGGILDSMGTLINEDAAAAKKSTANPLASIDSALSKVDAVRSSLGA
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IONRFDSAITNLGNTVTINLNSARSRIEDADYATEVSNMSKAQILOQAGTSVL
AQANQVPONVLSLLR
AB'n1-70

Nucleotide sequence (507 bp):
ATGCGGGGTTCTCATCATCATCATCATCATGGTATGGCTAGCATGACTGGTGGACAGCAA
ATGGGTCGGGATCTGTACGACGATGACGATAAGGATCCGATGGCACAAGTCATTAATACA
AACAGCCTGTCGCTGTTGACCCAGAATAACCTGAACAAATCTCAGTCCTCACTGAGTTCC
GCTATTGAGCGTCTGTCCTCTGGTCTGCGTATCAACAGCGCGAAAGACGATGCGGCAGGC
CAGGCGATTGCTAACCGCTTCACTTCTARTATCARAGGCCTGACTCAGGCTTCCCGTAAC
GCTAACGACATCCCGGGAATTTCCGGTGGTGGTGGTGGAATTCTAGACTCCATGGGTACA
TTAATCAATGAAGACGCTGCCGCAGCCAAGAAAAGTACCGCTAACCCACTGGCTTCAATT
GATTCTGCATTGTCAAAAGTGGACGCAGTTCGTTCTTCTCTGGGGGCAATTCAAAACCGT
TTTGATTCAGCCATTACCAACCTTTAG

Protein sequence (168 AA):
MRGSHHHHHHGMASMTGGQOMGRDLYDDDDKDPMAQVINTNSLSLLTQONNLN
KSQS5STLSSATERLSSGLRTINSAKDDAAGQATANRFTSNTKGLTQASRNANDI
PGISGGGGGILDSMGTLINEDAAAAKKSTANPLASIDSALSKVDAVRSSLGA

IONRFDSAITNL
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Q53970 1 MAQV_NTNSLSLLTQNNLNKSQSSLSSAIERLSSGLRINSAKDDAAGQATIANRFTSNIKGLTQASRNAND
P72151 1 MALTVNTNIASLNTQRNLNASSNDLNTSLQRLITGYRINSAKDDAAGLQISNRLONQISGLNVATRNAND
Q5X5M6E 1 MAQV-NTHNVASLTZQRNLGVSGNMMQTSIQRLSSGLRINSAKDDAAGLAISQRMTAQIRGMNQAVRNAND
QHVMVE 1 MAQV-_NTNSLSLLTQNNLNKSQSSLSSATIERLSSGLRINSAKDDAAGQATIANRFTANIKGLTQASRNAND
P13713 1 MAQV_NTNSLSLMAQNNLNKSQSSLGTAIERLSSGLRINSAKDDAAGQAISNRFTANIKGLTQASRNAND
Q93RK8 1 ——MRINHNIAALNTSROLNAGSNSAAKHMEELSSGLRINRAGDDAAGLAISEKMRSQIRGLDMASKNAQD
Q02551 1 ——MEVNTNIISLKTQEYLRENNEGMTQAQERLASGKRINSSLDDAAGLAVVTIRMNVKSTGLDAASKNSSM
Q09012 1 MAQV_NTNSLSLLTQNNLNKSQSSLSSATERLSSGLRINSAKDDAAGQATIANRFTANIKGLTQASRNAND
Q8GNTS 1 MAQV-NTNSLSLMAQNNLNKSQSALGTAIERLSESGLRINSAKDDAAGQAISNRFTANINGLTQASRNAND
QY9FAET 1 MASTINTNVSSLTAQRNLSLSQSSLNTSIQRLSSGLRINSAKDDAAGLAISERFTSQIRGLNQAVRNAND
Q8zZF76 1 MA-VINTNSLSLLTQNNLNESQSSLGTAIERLSSGLRINSAKDDAAGQAIANRFTSNIKGLTQAMLRNAND
Q7N5J4 1 MAQVINTNSLSLLTQNMNLNRSQGILGSAIERLSSGLRINSAKDDAAGQAIANREF TANVRGLTQAARNAND
033578 1 -MTTINTNIGAIAAQANMTKVNDQFNTAMIRLSTGLRINAAKDDAAGMAIGEKMTAQVMGLNQAIRNAQD
Q56826 1 MASVINTNDSALLAQNNLTKSKGILGSAIERLSSGLRINSAKDDAAGQAIANRF TANVKGLTQAARNAND
p42273 1 MAQVINTNYLSLVTIQNMNLNRSQSALGNAIERLSSGMRINSAKDDAAGQAIANREFTSNINGLTQASRNAND
031059 1 ——MVYVQHNMQAANASRMLG LTTGDQOSKS TEKLSSGEKLNRAADDAAGLS LSEKMRKQLRGLDQAS TNASD
QIVZC2 1 MAAVINTNYLSLVAQNNLNESQSALGSAIERLSSGLRINSAKDDAAGQAIANRFTANVEGLTQALRNAND
Q9F4nd 1 ——MI-NHNMNAZLNZHRNMMGNIATAGKSMEKLSSGLRINRAGDDAAGLAISEKMRGQIRGLDQASRNAQD
Q8PYC4 1 MAQV-NTNVMSLNAQRNLNTNSSSMALSIQQLSSGKRITSASVDAAGLATISERFTTQIRGLDVASRNAND
Q82UA3 1 MPQV_NTNIASLNEZQRNLNVSQNSLSTALQRLSSGLRINSAKDDAAGLAISERMTSQIRGMNQAARRNAND
Q84105 1 —GFRNTNGASTNAQVNAGTNSRNTNSSTARTSSGTRTHSARDNASGTATADSTKTOANST.GQATHNANT

* : HAB T R R DU S S : : *ookg

| | | | | | |
Q53970 71 GISIAQTITEGALNEINNNHOI'RE A TRIGTITSDSDLES IQDI#IQQRLEEIDRVSNQTQFNGVKVLSQ
P72151 71 GISLAQTAEGALQQSTNIMMEINIRD S ARIGSHNSDADRAALOKIBVAAQQAELTRISDT TTFGGRKLLDG
Q5¥5M6 71 GISLAQVAEGAMQETTNIMMeIMRE by ARISTHINS SDRAS IQS|IXI SQLKSELERIAQNTEFNGQRILDG
QBVMVE Tl GLSVAQLTEGALNELNNNHE HLpN IRIGINSDSDLSS LOAIR L TQRLERIDRVEEQ IO NGYKVLAR
P13713 71l GISLAQTITEGALNEVNDNMENIRRE] WAORIGSHNSTSDLESIQDIITQRLSEINRISEQTDEFNGYEVLSS
Q93RKS8 69 GISLIQTSEGZLNETHS IMeMSE] 82 ANDTHNTDSDRSELQE@MMDOLASEVCRISTDTEFNTKKLLDG
Q02551 71 GIDLLQTADSALSSMSS IHeJEMRO) BIGSFSDEDREQY TAJREGSLIKELDHVADT TNYNNIKLLDQ
Q0%012 69 GISVAQTTEGALSEINNMNMGRTRE|RS ATRIGTNSDSDLNSIQD@ITOQRLSEIDRVSNQTQFNGVEVLAS
QBGNTS 71 GISLAQTTEGALNEVNDNMRIIRR] 9~ OMGSNSSSDLOSTIQD@ITORLSEIDRISQQTDENGVEVLSK
QY9FAET 71 GISLAQTAEGALESTGD IpHeIS Y TNSSGDREAIQAIMVGOLLSEMDRIAGNTEFNGQKLLDG
Q8ZF76 70 GISTAQTTEGSLNEINNINjHe)s /@AORIGSNSSSDLDSIQDIMISLRLAEIDRVSDQTQFNGKEVLAE
QTN5J4 71 GISIAQITEGALNEININMEIIRE S ONGSNSESDIEKSIQERMVIQRLEKEIDRISEQTQFNGVRVLRE

033578 70 GENLVDTTEGAHVEVSSMBeALRE OSSRIDTNTAADRGS LAA]
Q56826 71 GISTAQTTEGALNEINNN#GATRE WSERIGSNSKSDLDS IQK]
P42273 7l GISVSQITEGALNEINNNMOIRE WAKRIGTNSNSDINS IQN
Q31059 69 GISAVQTAEGALIEVHSMMER VA RMRNIGTNSESDRSSIQD

GHKQLTIAEINRVAESTTFNGMKVLDG
JTQRLEEIDRISTQTOFNGIKVLNG
/NQRLDEINRVSEQTQFNGVEVLSG

INQLTTIEIDRVAETTKFNETYLLKG

QTVZCZ 71 GISIAQITEGALNEINNNMOINIRE bASIIGTNSASDIDS IQQVNQRLEEINRIAEQTDFNGIKVLKS
Q9F4ad 69 GISLIZQTAEGALAETHS IMOAMREMSVEsANDTNVAVDRTAIQDRINSLTEEINRISGDTEFNTQKLLDG
Q8P9C1 71 GISLAQTAEGEAMVEIGNMHORIIRE O ANATNSATDREALNSBVEQLTSEIDRVANQTSFNGTKLLNG

Q82UA3 71 GISLAQTAEGALVEIGNI|HE}S ANATNSEDDREALQE]
Q84IC5 70 ANSMLQIADKAMDEQLKI|MMENIKV] 8,10 DGOTAKTRAMIQG

TQLIDEIQRVGEQTSFNGTELLDG
INKLMEELDNIANTTTYNGKQLLSG
* . . * - Lk
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FIGURE 8A, CONTINUED PRIOR ART

I I \
Q53970 141 DNQ-ME——IQVGANDG-—————————————— KID-VESLG--—-LDGFN
P72151 141 SFGTTS—-FQVGSNAY-—————————————— ETIDISLONASESAIGSYQVG-SNGAGTVASVAGTE
Q5X5ME6 141 SFSGAS—-FQVGANSN-——-——————————- SIK-ASSIGGIATATGTE
Q6VMVE 141 MNE-MK—-IQVGANDG-——-——————————- KID-AKTLG--——LDGFN
P13713 141 DQK-LT—-IQVGANDG——————————————— KID-AKQLG--—-MDTF—
Q93RKS8 139 TAQNLT—-FQIGANEG-—————————————— KMD-SE————————— SLEK
Q02551 139 TATGAATQVSIQASDXAN-- ——DLINIDLEFNAKGLSAGTITLGSGSTVAGYSALSVAD
Q09012 141 DOT-MK—-IQVGANDG-—————————————— KID-AKTLG--——LDNFS
Q8GNT8 141 DQK-LT--IQVGANDG-—————————————= NIN-AQSLG--—-LDKEN
Q9FAET 141 SFGSAT—-FQVGANAN-—————————————— QTITATTGNFRTNNY-GAQLT-ASASG—-ARTSGAS
Q8ZF76 140 NIT-MS—-IQVGANDG-————-—————————— ETIDINLO-————————— KID-SK3LG----LG3YS3
Q7N5J4 141 DSK-MT—-IQVGAMDN-—————————————— EVIDIDLK-————————— KID-KEALN--—--LGKEFT
033578 140 SFTGKQ—-LQIGADSG-—————————————= QTMAINVDSAAATDIGAHKISSASTVVADAALTDTT
Q56826 141 DVIEMK—-IQVGAMDN-——--—————————— ETIGIKLG-————————— KIN-SEKLN----LKEFS
P42273 141 EKSKMT——IQVGTINDN-———-————-—————— EVIEFNLD-————————— KID-NDTLG--—--VAGSLCK
031059 139 GNGDRT—-VRVYAHDAGLVGSLSQNTTEKATFQMRKLEIGDSYTIGGTTYKIG-AETVK--EAMTALK
Q7VvVZC2 141 NATDMTLSIQVGAKDN-—————————————— ETIDIKID RNS—-NWNLY-—-——DAVGT

Q9F4ad 139 GFKG-E—-FQIGANSN-
Q8PYC4 141 DFSGAL—-FQVGADAG-——————————————

Q82UA3 141 SFASQI--FQVGANEG-———---———-—————-ETIDFID-———————--———————————————————
Q84IC5 140 SFSNAQ——FQIGDKAN-————————-—————— QIVNATIG—————————— STN-SAKVGQTRFETGAV
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FIGURE 8B PRIOR ART
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053970 41¢ PLA VRS SIMGATOHRED SAT THLINTYTHLISARE RIEDADYATEY SHMSKAQILOOAGT SV _AQANQVPQIVLSLLR—
Pi2151 401 AIZ ORADIGEVCHNFKNTIDHL NI SENATNARSRIKDTDFAAETAALSKNOVL QQAGT AL LA QRNQLPOAVLSLLR -~
Q5XoM6 387 HRANBGALHEESTIANLNVSDNLSAARS RICDADYAREMAS LTKNQI L OQAGT AM A QANS LPQSVLSLLCR-
QEVMYE  40C LR DMGAVHNED AT THLGNTYNNLSSARE R IEDADYATEV SHMSRAQI LOOAGT SV LA QRNQTTONVLSLLOG-
P13713 264 SAMGAVONEFDSVIENLE STVRRLSA SO R TQDADYATEV SNMSRAN T LOQAGT 5V _AQANQS TONVLAL LR --
Q933K8 245 ERAKMCAVCHELERT IENLOTS SENLTSARS RIRDVDMASEMMEY TENN T LTOASQAM LA QANOOP OOV LOLLKS
02551 481 TRIMEORADRGAYYHSELE Y TARGLMGAYRRMOASES RTRDADMAREVVS LT TROTLVOSGT AMLA QRANMEPSVLKLLOST
009112 437 MRS SIGAVONEEDSAT THLSNTVNDLS SARSRIE DADYATEV SHMSRAQIL QOAGT SV_AQANQTTONVLSLLR--
QE2NT8 349 VDILRS GIGAVCNIRED SYIEN LT S TVIRLSASRERICDADYATEY SHMERAQILOOAGT SV LAQANQ S TONVLSLLR -
Q9FAFT 405 BIX ASRGALOSMFETTYI L) STSERMSASRERTIQDADFAART ANL SRSQI LOOAGT AMVAQANQLPOGVLSLLE -
Q&zF76 282 GAVCHREESAVTHLNNTVINLTSARSRIEDADYATEV SHMS RAQI L QQAGT SV LS QANQVPQTVLSLLN--
QT4 268 GAICHRLES TVENLNNTYNRLSAARE RAIEDADYATEV SHMSRGOI LOQAGT AV _AQANQVPONVMSLLR —
033578 404 A GEVSHELDSTISHL NI STSVQARKSQVMDADFAAES “HLARSQILSQASTAM A QANS SEQNVLSLLR G-
Q56826 22¢ GAVOHNLES TVLHLNNTVHNLSAARS R IEDADYAVEV SHMSRGQILQQAGT SV_AQANQVPQIVLSLLR--
P422773 280 ALE GATCHNFQS TTENLINTYNNLSASRS R IL DADYATEY SHMSENQI LOQAGTAV _AQANQVPQTVLSLIR--
031359 385 ! G5 IOMELERS TANLDNVVENTNARES R IRDTDMADEMVT Y SKNNI LMOAGQ SM_A QANQAT OGVLSILG -~
QivIC2 304 I GALONNEES TVANLUNT ITRLSAARE RIEDSDYATEY SHMTENQI L OQAGT SV_AQANQVPONVLSLLR—
Q9F424 326 MGAVCNNLEATTENLNTS SERLTAARS RVRDVDMAREMMAF SEIIT LSQARQAM GOANQOPOGVLOLIR -
QEEIC4 312 Al: MoRADBGAYCHRE TS TIANLAATSENLTASRE RIADTDY AR TTAELTRTQI LOQAGT AM A QAR SYPQHVLSLLY —
QEZIR3 192 MTRADIBGA T MRS SATANLITSARNLSASRERIQDADFAART AAL TRAQT LOQAGYAM LS QRANALPNIVLSLLR--
QE4IC5 403 VMMOIENTA ANMGET NI TSTIEN T SVTEVRVEAAESQTRDVDFASES ANY SKANT LAQSGS YAMA QRNARSONVLRLLG -~
N v » L I

:*:: AL [PEAE I S
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1
VIRAL VECTOR ENCODING A TOLL-LIKE
RECEPTOR AND ENCODING A TOLL-LIKE
RECEPTOR AGONIST

CROSS-REFERENCE TO RELATED
APPLICATIONS

This is the national stage of International Application No.
PCT/US2010/051646, filed on Oct. 6, 2010, which claims the
benefit of U.S. Provisional Patent Application No. 61/249,
253, filed on Oct. 6, 2009 and U.S. Provisional Patent Appli-
cation No. 61/249,596, filed on Oct. 7, 2009, the contents of
all of which are hereby incorporated herein by reference.

FIELD OF THE INVENTION

This invention relates to methods of treating cancer and
infectious diseases.

REFERENCE TO THE SEQUENCE LISTING

Applicant hereby makes reference to the sequence listing,
which is contained in a file named “Sequence.txt” (143 Kb,
created Feb. 20, 2014) and incorporated herein by reference.

BACKGROUND OF THE INVENTION

Toll-like receptors are responsible for the recognition of
most common patterns of bacterial and viral pathogens. Their
activation results in recruitment of innate and subsequently
adaptive immune response. Receptor cells of the immune
system to the site of presence of antigens is the key step in
effective immune response. That is why immunization
involves the use of different types of adjuvants. Although the
majority of tumors express tumor-specific antigens, they are
using a number of mechanisms allowing then to escape
immune recognition. It was recently demonstrated in mouse
models that activation of TLRS by its ligand and agonist,
bacterial flagellin, results in the induction of antitumor effect
against those tumors that express functional TLRS. This
opens a general opportunity for considering TLRS agonists
for cancer immunotherapy. There are two major obstacles on
the way to reduction of this idea to practice. First, is the rare
incidence of tumors expressing functional TLRS limiting
applicability of this approach to only a small subset of tumors.
Second, systemic administration of TLRS agonist leads to
activation of TRLS signaling in all cells that have functional
receptor making response unfocused and not tumor-specific.
Accordingly, there is a need in the art for a mechanism or
method for autocrine activation of TLR receptor signaling in
infected or tumor cells with minimal systemic effect thus
enabling to attract innate immune response specifically to the
infected cell or tumor.

SUMMARY OF THE INVENTION

The present invention may be directed to a vector compris-
ing a first and second nucleic acid, wherein the first nucleic
acid encodes a toll-like receptor and the second nucleic acid
encodes a toll-like receptor agonist. The first nucleic acid may
encode for a secreted form of a toll-like receptor. The second
nucleic acid may be a secreted form of flagellin. The toll-like
receptor agonist may be flagellin. The vector may be a mam-
malian expression vector. The vector may be expressed from
an adenovirus, a lentivirus or a liposome. The secreted form
of flagellin may be CBL.B502S. The toll-like receptor may be
TLR-5.

15

25

35

40

45

55

2

The present invention may be directed to a method of
treating cancer in a mammal comprising administering to a
mammal in need thereof a agent comprising the vector com-
prising a first and second nucleic acid, wherein the first
nucleic acid encodes a toll-like receptor and the second
nucleic acid encodes a toll-like receptor agonist. The cancer
may be a tumor. The tumor may be derived from the group
consisting of prostate, breast, colon, esophagus, stomach,
lung, pancreatic, renal, thyroid, ovaries, throat, or the cervix.
The tumor may be derived from the group consisting of
sarcomas, melanomas, leukemias, and lymphomas. The
agent may be administered in trans or outside from the tumor
of the mammal. The agent may be administered directly into
a tumor of the mammal. The agent may be administered in
combination with an immunostimulant. The immunostimu-
lant may be selected from the group consisting of growth
hormone, prolactin and vitamin D. The growth hormone may
be somatotrophin. The agent may be administered in combi-
nation with a cytokine. The cytokine may be a stem cell factor.

The present invention is also directed to a method for
treating an infection in a mammal comprising administering
to amammal in need thereof the agent of agent comprising the
vector comprising a first and second nucleic acid, wherein the
first nucleic acid encodes a toll-like receptor and the second
nucleic acid encodes a toll-like receptor agonist. The cancer
may be a tumor. The infection may be derived from the group
consisting of viruses, bacteria, protozoan parasites and fungi.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A-1C depicts schematic maps of adenoviral vectors
expressing TLRS, CBLB502S and their combination (TLR5+
CBLB502S). The Sseap-502 leading sequence shown in FIG.
1C has SEQ ID NO: 100.

FIG. 2 depicts the results of the ratio of tumor volume in
mice over a number of days in tumor cells (A549) transduced
with a control vector (without TLRS) or vector expressing
TLRS5 wherein the mice are treated three days with either
CBLB502 or PBS.

FIG. 3 depicts suppression of tumor growth by injection of
adenovirus comprising vector coexpressing CBL.B502S and
Toll-like receptor wherein the adenovirus is injected into
syngeneic mice CT26 colon carcinoma tumor and studying
the in-cis and in-trans effects of the adenoviral vector con-
structs.

FIG. 4 shows the domain structure of bacterial flagellin.
The Ca backbone trace, hydrophobic core distribution and
structural information of F41. Four distinct hydrophobic
cores that define domains D1, D2a, D2b and D3. All the
hydrophobic side-chain atoms are displayed with the Ca
backbone. Side-chain atoms are color coded: Ala, yellow;
Leu, Ile or Val, orange; Phe and Tyr, purple (carbon atoms)
and red (oxygen atoms). ¢, Position and region of various
structural features in the amino-acid sequence of flagellin.
Shown are, from top to bottom: the F41 fragment in blue;
three b-folium folds in brown; the secondary structure distri-
bution with a-helix in yellow, b-structure in green, and b-turn
in purple; tic mark at every 50th residue in blue; domains DO,
D1, D2 and D3; the axial subunit contact region within the
proto-element in cyan; the well-conserved amino-acid
sequence in red and variable region in violet; point mutations
in F41 that produce the elements of different supercoils. Let-
ters at the bottom indicate the morphology of mutant ele-
ments: [ (D107E, R124A, R1248S, G426A), L-type straight;
R (A449V), R-type straight; C (D313Y, A414V, A427V,
N433D), curly33.
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FIG. 5 shows a schematic of Salmonella flagellin domains,
its fragments, and its interaction with TLRS. Dark bars denote
regions of the flagellin gene used to construct fragments
comprising A, B, C, A' and B'.

FIG. 6 depicts flagellin derivatives. The domain structure
and approximate boundaries (amino acid coordinates) of
selected flagellin derivatives (listed on the right). F1iC flagel-
lin of Salmonella dublin is encoded within 505 amino acids
(aa).

FIG. 7 shows the nucleotide and amino acid sequence for
the following flagellin variants: AA' (SEQ ID NO: 7-8), AB'
(SEQID NO: 9-10), BA' (SEQID NO: 11-12), BB' (SEQ ID
NO: 13-14), CA' (SEQ ID NO: 15-16), CB' (SEQ ID NO:
17-18), A (SEQ ID NO: 19-20), B (SEQ ID NO: 21-22), C
(SEQ ID NO: 23-24), GST-A' (SEQ ID NO: 25-26), GST-B'
(SEQ ID NO: 27-28), AA'nl-170 (SEQ ID NO: 29-30),
AA'nl-163 (SEQ ID NO: 33-34), AA'™n54-170 (SEQ ID NO:
31-32), AA'n54-163 (SEQID NO: 335-36), AB'nl1-170 (SEQ
IDNO: 37-38), AB'n1-163 (SEQID NO: 39-40), AA'n1-129
(SEQ ID NO: 41-42), AA'n54-129 (SEQ ID NO: 43-44),
AB'nl-129 (SEQID NO: 45-46), AB'n54-129 (SEQ ID NO:
47-48), AA'n1-100 (SEQ ID NO: 49-50), AB'n1-100 (SEQ
IDNO: 51-52),AA'n1-70 (SEQID NO: 53-54) and AB'n1-70
(SEQID NO: 55-56). The pRSETb leader sequence is shown
in Italic (leader includes Met, which is also amino acid 1 of
FIiC). The N terminal constant domain is underlined. The
amino acid linker sequence is in Bold. The C terminal con-
stant domain is underlined. GST, if present, is highlighted.

FIGS. 8(A) and (B) show a comparison of amino acid
sequences of the conserved amino (FIG. 8A) and carboxy
(FIG. 8B) terminus from 21 species of bacteria. The 13 con-
served amino acids important for TLRS activity are shown
with shading. The amino acid sequences are identified by
their accession numbers from TrEMBL (first letter=Q) or
Swiss-Prot (first letter=P). The amino terminus sequences
have SEQ ID NOs: 57-77, respectively, for each of the 21
bacterial species, and the carboxy terminus sequences have
SEQ ID NOs: 78-98, respectively.

FIG. 9 shows the amino acid sequence for the human
Toll-like receptor 5 protein.

DETAILED DESCRIPTION

The inventors have made the surprising discovery that the
provision of a toll-like receptor, such as toll-like receptor 5
(TLR-5), in combination with a toll-like receptor agonist,
such as flagellin, results in a cis and in-trans effect that
recruits cells involved in both the innate (cis effect) and adap-
tive (trans effect) immune response to specifically kill cancer
cells and cells infected with a pathogen via the NF-kB apo-
ptosis pathway. While not being bound by theory, the idea
implemented in this invention was to (i) overcome the depen-
dence of TLR-mediated immunization strategies on pre-ex-
isting TLR expression in a tumor by transducing the tumor
with a construct driving expression of TLR; and (ii) to direct
the immune response to the tumor by creating local pool of
TLR agonist. For example, drug formulations comprising
TLR simultaneously induce expression and activate TLR,
thereby exposing tumor cells to the host immune system
imitating the situation of massive bacterial penetration
through the intestinal wall.

By providing a TLR such as TLRS, and a TLR agonist such
as flagellin, to interact and activate both the innate and adap-
tive immune system, the method can be used to treat tumors
derived from the prostate, breast, colon, esophagus, stomach,
lung, pancreatic, renal, thyroid, ovaries, throat, or the cervix
cancer as well as treating sarcomas, melanomas, leukemias,
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and lymphomas. Applications of this method are not limited
to cancer treatments, as this method can also be used to treat
infections derived from viruses, bacteria, protozoan parasites
and fungi.

Variations of providing the TLR and TLR agonist may
include vectors, co-expressing the TLR receptor and a secret-
able form of flagellin that activates TLR activity in the same
compromised mammalian cell. The method of the present
invention may also include vector constructs that express the
TLR receptor in a mammalian cell and the TLR agonist being
administered in trans to the cell. For example, an adenoviral
vector may require modification of flagellin to reach its effec-
tive synthesis and secretion by mammalian cells.

1. DEFINITIONS

The terminology used herein is for the purpose of describ-
ing particular embodiments only and is not intended to be
limiting. As used in the specification and the appended
claims, the singular forms “a,” “an” and “the” include plural
referents unless the context clearly dictates otherwise.

For recitation of numeric ranges herein, each intervening
number there between with the same degree of precision is
explicitly contemplated. For example, for the range of 6-9, the
numbers 7 and 8 are contemplated in addition to 6 and 9, and
for the range 6.0-7.0, the numbers 6.0, 6.1, 6.2, 6.3, 6.4, 6.5,
6.6,6.7, 6.8, 6.9, and 7.0 are explicitly contemplated.

“Administer” may mean a single dose or multiple doses of
an agent or agent.

“Analog” may mean, in the context of'a peptide or polypep-
tide, a peptide or polypeptide comprising one or more non-
standard amino acids or other structural variations from the
conventional set of amino acids.

“Antibody” may mean an antibody of classes 1gG, IgM,
IgA, IgD or IgE, or fragments, or derivatives thereof, includ-
ing Fab, F(ab")2, Fd, and single chain antibodies, diabodies,
bispecific antibodies, bifunctional antibodies and derivatives
thereof. The antibody may be a monoclonal antibody, poly-
clonal antibody, affinity purified antibody, or mixtures thereof
which exhibits sufficient binding specificity to a desired
epitope or a sequence derived therefrom. The antibody may
also be a chimeric antibody. The antibody may be derivatized
by the attachment of one or more chemical, peptide, or
polypeptide moieties known in the art. The antibody may be
conjugated with a chemical moiety.

A “derivative” may mean a peptide or polypeptide different
other than in primary structure (amino acids and amino acid
analogs). Derivatives may differ by being glycosylated, one
form of post-translational modification. For example, pep-
tides or polypeptides may exhibit glycosylation patterns due
to expression in heterologous systems. If at least one biologi-
cal activity is retained, then these peptides or polypeptides are
derivatives according to the invention. Other derivatives may
include fusion peptides or fusion polypeptides having a
covalently modified N- or C-terminus, PEGylated peptides or
polypeptides, peptides or polypeptides associated with lipid
moieties, alkylated peptides or polypeptides, peptides or
polypeptides linked via an amino acid side-chain functional
group to other peptides, polypeptides or chemicals, and addi-
tional modifications as would be understood in the art.

A “fragment” may mean a portion of a reference peptide or
polypeptide.

A “homolog” may mean a peptide or polypeptide sharing a
common evolutionary ancestor.

A “leader sequence” may be a nucleic acid encoding any
peptide sequence that is linked and translated with a peptide
or polypeptide of interest to allow the peptide or polypeptide



US 9,205,095 B2

5

of interest be properly routed through a eukaryotic cell’s
endoplasmic reticulum and Golgi complexes for the purposed
of extracellular secretion from the cell’s membrane. The
leader peptide sequence may be derived from alkaline phos-
phatase. The leader sequence may have a DNA sequence
comprising atgctgetgetgetgetgetgetgggectgaggctacagetet
cectggge.

A “liposome” may mean a tiny bubble (vesicle) made out
of'the same material as a cell membrane. A liposome be filled
with drugs and used to deliver drugs for cancer and other
diseases. A liposome may be filled with a vector. A liposome
membrane may be made of phospholipids, which are mol-
ecules that have a head group and a tail group. The head of the
liposome may be attracted to water, and the tail, which is
made of a long hydrocarbon chain, is repelled by water. The
tails may be repelled by water, and line up to form a surface
away from the water. The lipids in the plasma membrane may
be chiefly phospholipids like phosphatidylethanolamine and
phosphatidylcholine. Liposomes may be composed of natu-
rally-derived phospholipids with mixed lipid chains (like egg
phosphatidylethanolamine), or of pure surfactant compo-
nents like DOPE (dioleoylphosphatidylethanolamine).

A “peptide” or “polypeptide” may mean a linked sequence
of amino acids and may be natural, synthetic, or a modifica-
tion or combination of natural and synthetic.

“Substantially identical” may mean that a first and second
amino acid sequence are at least 60%, 65%, 70%, 75%, 80%,
85%, 90%, 95%, 96%, 97%, 98%, or 99% over a region of 10,
15,20, 25, 30,35, 40, 45, 50, 55, 60, 65, 70,75, 80, 85, 90, 95,
100, 200, 300, 400, 500, 600, 700, 800, 900, 1000, 1100
amino acids.
“Treating,” “treatment,” or “to treat” each may mean to
alleviate, suppress, repress, eliminate, prevent or slow the
appearance of symptoms, clinical signs, or underlying pathol-
ogy of a condition or disorder on a temporary or permanent
basis. Preventing a condition or disorder involves administer-
ing a agent of the present invention to a subject prior to onset
of the disease. Suppressing a condition or disorder involves
administering a agent of the present invention to a subject
after induction of the condition or disorder but before its
clinical appearance. Repressing the condition or disorder
involves administering a agent of the present invention to a
subject after clinical appearance of the disease.

A “variant” may mean means a peptide or polypeptide that
differs in amino acid sequence by the insertion, deletion, or
conservative substitution of amino acids, but retain at least
one biological activity. Representative examples of “biologi-
cal activity” include the ability to bind to a toll-like receptor
and to be bound by a specific antibody. Variant may also mean
a protein with an amino acid sequence that is substantially
identical to a referenced protein with an amino acid sequence
that retains at least one biological activity. A conservative
substitution of an amino acid, i.e., replacing an amino acid
with a different amino acid of similar properties (e.g., hydro-
philicity, degree and distribution of charged regions) is rec-
ognized in the art as typically involving a minor change.
These minor changes can be identified, in part, by considering
the hydropathic index of amino acids, as understood in the art.
Kyteetal.,J Mol. Biol. 157:105-132 (1982). The hydropathic
index of an amino acid is based on a consideration of its
hydrophobicity and charge. It is known in the art that amino
acids of similar hydropathic indexes can be substituted and
still retain protein function. In one aspect, amino acids having
hydropathic indexes of £2 are substituted. The hydrophilicity
of amino acids can also be used to reveal substitutions that
would result in proteins retaining biological function. A con-
sideration of the hydrophilicity of amino acids in the context
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of a peptide permits calculation of the greatest local average
hydrophilicity of that peptide, a useful measure that has been
reported to correlate well with antigenicity and immunoge-
nicity. U.S. Pat. No. 4,554,101, incorporated fully herein by
reference. Substitution of amino acids having similar hydro-
philicity values can result in peptides retaining biological
activity, for example immunogenicity, as is understood in the
art. Substitutions may be performed with amino acids having
hydrophilicity values within +2 of each other. Both the hyro-
phobicity index and the hydrophilicity value of amino acids
are influenced by the particular side chain of that amino acid.
Consistent with that observation, amino acid substitutions
that are compatible with biological function are understood to
depend on the relative similarity of the amino acids, and
particularly the side chains of those amino acids, as revealed
by the hydrophobicity, hydrophilicity, charge, size, and other
properties.

A “vector” may mean a nucleic acid sequence containing
an origin of replication. A vector may be a plasmid, a yeast or
a mammalian artificial chromosome. A vector may be a RNA
or DNA vector. A vector may be either a self-replicating
extrachromosomal vector or a vector which integrates into a
host genome.

2. TOLL-LIKE RECEPTOR

Provided herein s a toll-like receptor (TLR), which may be
a type of pattern recognition receptor (PRR). The TLR may
recognize molecules that are conserved molecular products
derived from pathogens that include Gram-positive, Gram-
negative bacteria, fungi, and viruses, but are distinguishable
from host molecules, collectively referred to as pathogen-
associated molecular patterns (PAMPs). The TLR may also
recognize endogenous molecules released from injured or
dying cells, collectively referred to as damage-associated
molecular pattern (DAMPs). A PAMP or DAMP may be a
TLR agonist as further described below. The TLR may be a
fragment, variant, analog, homolog or derivative that recruits
adapter molecules within the cytoplasm of cells in order to
propagate a signal. The TLR may be from a human or other
mammalian species such as rhesus monkey, mouse, or rat.
The TLR may be at least 30-99% identical to a TLR that
recruits adapter molecules within the cytoplasm of cells in
order to propagate a signal.

The TLR may be one of the between ten and fifteen types of
TLR that are estimated to exist in most mammalian species.
The TLR may be one of the 13 TLR (named simply TL.R1 to
TLR13) that have been identified in humans and mice
together, or may be an equivalent form that has been found in
other mammalian species. The TLR may be one of the 11
members (TLRI1-TLR11) that have been identified in
humans.

The TLR may be expressed by different types of immune
cells, and may be located on the cell surface or in the cell
cytoplasm. The TLR may be expressed on cancer cells. The
TLR may be expressed by normal epithelial cells in the diges-
tive system, normal keratinocytes in the skin, alveolar and
bronchial epithelial cells, and epithelial cells of the female
reproductive tract. These cells lining an organ may be the first
line of defense against invasion of microorganisms, and TL.Rs
expressed in epithelial cells may have a crucial role in the
regulation of proliferation and apoptosis.

The TLR-expressing cancer cell may be selected from the
following table:
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TABLE 1

TLR expression in Human Cancer cells

TYPE OF CANCER TLR

Gastric cancer
Colorectal cancer
Ovarian cancer
Cervical cancer
Lung cancer

TLR2, TLR4, TLRS, TLRO
TLR2, TLR3, TLR4, TLRS, TLR9
TLR2, TLR3, TLR4, TLRS
TLR3, TLR4, TLRS, TLRO
TLR2, TLR3, TLR4, TLRO

Prostate cancer TLR4, TLR9
Melanoma TLR2, TLR3, TLR4
Brain cancer TLR2, TLR4

Breast cancer
Hepatocellular carcinoma
Laryngeal cancer

TLR2, TLR3, TLR4, TLRO
TLR2, TLR3, TLR4, TLR6, TLR9
TLR2, TLR3, TLR4

The TLR expressed on cancer cells may upregulate the
NF-kB cascade and produce anti-apoptotic proteins that con-
tribute to carcinogenesis and cancer cell proliferation.

Four adapter molecules of TLRs are known to be involved
in signaling. These proteins are known as myeloid differen-
tiation factor 88 (MyD88), Tirap (also called Mal), Trif, and
Tram. The adapters activate other molecules within the cell,
including certain protein kinases (IRAK1, IRAK4, TBK1,
and IKKi) that amplify the signal, and ultimately lead to the
induction or suppression of genes that orchestrate the inflam-
matory response. TLR signaling pathways during pathogen
recognition may induce immune reactions via extracellular
and intracellular pathways mediated by MyD88, nuclear fac-
tor kappa-light-chain-enhancer of activated B cells (NF-kB),
and mitogen-associated protein kinase (MAPK). In all, thou-
sands of genes are activated by TLR signaling, and collec-
tively, the TLR constitute one of the most pleiotropic, yet
tightly regulated gateways for gene modulation.

TLRs together with the Interleukin-1 receptors form a
receptor superfamily, known as the “Interleukin-1 Receptor/
Toll-Like Receptor Superfamily.” All members of this family
have in common a so-called TIR (Toll-IL-1 receptor) domain.
Three subgroups of TIR domains may exist. Proteins with
subgroup [ TIR domains are receptors for interleukins that are
produced by macrophages, monocytes and dendritic cells and
all have extracellular Immunoglobulin (Ig) domains. Proteins
with subgroup II TIR domains are classical TLRs, and bind
directly or indirectly to molecules of microbial origin. A third
subgroup of proteins containing TIR domains (III) consists of
adaptor proteins that are exclusively cytosolic and mediate
signaling from proteins of subgroups 1 and 2. The TLR may
be a fragment, variant, analog, homolog or derivative that
retains either a subgroup I TIR domain, subgroup II TIR
domain, or subgroup III TIR domain.

The TLR may function as a dimer. For example, although
most TLRs appear to function as homodimers, TLR2 forms
heterodimers with TLR1 or TLR6, each dimer having a dif-
ferent ligand specificity. The TLR may also depend on other
co-receptors for full ligand sensitivity, such as in the case of
TLR4’s recognition of LPS, which requires MD-2. CD14 and
LPS Binding Protein (LBP) are known to facilitate the pre-
sentation of LPS to MD-2.

a. TLR1

The TLR may be TLR1, which recognizes PAMPs with a
specificity for gram-positive bacteria. TLR1 has also been
designated as CD281.

b. TLRS

The TLR may be Toll-like receptor 5. The protein encoded
by the TLR-5 may play a fundamental role in pathogen rec-
ognition and activation of innate immunity. TL.R-5 may rec-
ognize PAMPs that are expressed on infectious agents, and
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mediate the production of cytokines necessary for the devel-
opment of effective immunity. TLR-5 may recognize bacte-
rial flagellin, a principal component of bacterial flagella and a
virulence factor. The activation of the TLR may mobilize the
nuclear factor NF-«xB and stimulate tumor necrosis factor-
alpha production.

3. TOLL-LIKE RECEPTOR AGONIST

Also provided herein is a TLR agonist. The TLR agonist
may be a PAMP, which may be conserved molecular product
derived from a pathogen. The pathogen may be a Gram-
positive bacterium, Gram-negative bacterium, fungus, or
virus. The TLR agonist may be a damage-associated molecu-
lar pattern (DAMP) ligand, which may be an endogenous
molecule released from injured or dying cells. A DAMP or
PAMP may initiate an immune response through TLR signals
and recruit adapter molecules within the cytoplasm of cells in
order to propagate a signal. The TLR agonist may be an
agonist for the TLR, which may be a ligand from the follow-
ing in Table 2:

TABLE 2
TLRs and Ligand:
TLR Ligand DAMP Ligand PAMP
TLR1 Triacyl lipoproteins
TLR2 Heat Shock proteins Peptidoglycan
HMGBI1 (high mobility Lipoprotein
group box 1—amphoterin)
Lipoteichoic acid
Zymosan
TLR3 Self dsRNA Viral dsRNA
TLR4 Heat shock proteins Heat shock proteins
Fibrinogen Lipopolysaccharides
Heparan sulfate RSV fusion protein
Fibronectin MMTV (Mouse mammary
tumor virus) envelope
proteins
Hyaluronic acid Paclitaxel
HMGB1
TLRS flagellin
TLR6 Lipoteichoic acid
Triacyl lipoproteins
Zymosan
TLR7/TLR8 Self ssRNA Viral ssRNA
TLRY Self DNA Bacterial and viral DNA
TLRI10
TLR11 Profilin

The TLR agonist may be a fragment, variant, analog,
homology or derivative of a PAMP or DAMP that binds a
TLR and induces TLR-mediated activity, such as activation
of NF-kB activity. The TLR agonist fragment, variant, ana-
log, homolog, or derivative may be at least 30-99% identical
to amino acids of a TLR-agonist and induce TL.R-mediated
activity.

The TLR agonist may target a TLR such as TLR-5. The
TLR agonist may be an agonist of TLR-5 and stimulate
TLR-5 activity. The TLR agonist may be an anti-TLRS anti-
body or other small molecule. The TLR agonist may be
flagellin.

The flagellin may also be a flagellin or flagellin-related
polypeptide. The flagellin may be from any source, including
a variety of Gram-positive and Gram-negative bacterial spe-
cies. The flagellin may be a flagellin polypeptide from any
Gram-positive or Gram-negative bacterial species including,
but not limited to, a flagellin polypeptide disclosed in U.S.
Pat. Pub. No. 2003/000044429, the contents of which are
fully incorporated herein by reference. For example, the
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flagellin may have an amino acid sequence from a bacterial
species depicted in FIG. 7 of U.S. Patent Publication No.
2003/0044429. The nucleotide sequences encoding the
flagellin polypeptides listed in FIG. 7 of U.S. 2003/0044429
are publicly available at sources including the NCBI Genbank
database. The flagellin may also be a flagellin peptide corre-
sponding to an Accession number listed in the BLAST results
shown in FIG. 25 of U.S. Patent Pub. 2003/000044429, or a
variant thereof. The flagellin may also be a flagellin polypep-
tide as disclosed in U.S. Patent Appl. Publication No. 2009/
0011982, the contents of which are fully incorporated herein.
The flagellin maybe anyone of a flagellin polypeptide as
disclosed in FIGS. 6 and 7 herein.

The flagellin may be a fragment, variant, analog, homology
or derivative of a flagellin that binds TLRS and induces
TLR5-mediated activity, such as activation of NF-kB activity.
A fragment, variant, analog, homolog, or derivative of flagel-
lin may be at least 30-99% identical to amino acids of a
flagellin that binds TL.RS and induces TLRS5-mediated activ-
ity.

The flagellin may be from a species of Salmonella, a rep-
resentative example of which is S. dublin (encoded by Gen-
Bank Accession Number M84972). The flagellin related-
polypeptide may be a fragment, variant, analog, homolog, or
derivative of M84972, or combination thereof, that binds to
TLRS and induces TLRS5-mediated activity, such as activa-
tion of NF-kB activity. A fragment, variant, analog, homolog,
or derivative of flagellin may be obtained by rational-based
design based on the domain structure of Flagellin and the
conserved structure recognized by TLRS.

The flagellin may comprise at least 10, 11, 12, or 13 of the
13 conserved amino acids shown in FIG. 5 (positions 89, 90,
91, 95, 98, 101, 115, 422, 423, 426, 431, 436 and 452). The
flagellin may be at least 30-99% identical to amino acids 1
174 and 418 505 of M84972. FIG. 26 of U.S. Patent Appl
Publication No. 2009/0011982, the contents of which are
fully incorporated herein, lists the percentage identity of the
amino- and carboxy-terminus of flagellin with known TLR-5
stimulating activity, as compared to M84972.

The flagellin may be the major component of bacterial
flagellum. The flagellin may be composed of three domains
(FIG. 4). Domain 1 (D1) and domain 2 (D2) may be discon-
tinuous and may be formed when residues in the amino ter-
minus and carboxy terminus are juxtaposed by the formation
of'a hairpin structure. The amino and carboxy terminus com-
prising the D1 and D2 domains may be most conserved,
whereas the middle hypervariable domain (D3) may be
highly variable. Studies with a recombinant protein contain-
ing the amino D1 and D2 and carboxyl D1 and D2 separated
by an FEscherichia coli hinge (ND1-2/ECH/CD2) indicate
that D1 and D2 may be bioactive when coupled to an ECH
element. This chimera, but not the hinge alone, may induce
IkBa degradation, NF-kB activation, and NO and IL.-8 pro-
duction in two intestinal epithelial cell lines. The non-con-
served D3 domain may be on the surface of the flagellar
filament and may contain the major antigenic epitopes. The
potent proinflammatory activity of flagellin may reside in the
highly conserved N and C D1 and D2 regions (See FIG. 4).

The flagellin may induce NF-kB activity by binding to
Toll-like receptor 5 (TLRS). The TLR may recognize a con-
served structure that is particular to the flagellin. The con-
served structure may be composed of a large group of resi-
dues that are somewhat permissive to variation in amino acid
content. Smith et al., Nat Immunol. 4:1247-53 (2003), the
contents of which are incorporated herein by reference, have
identified 13 conserved amino acids in flagellin that are part
of the conserved structure recognized by TLRS. The 13 con-
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served amino acids of flagellin that may be important for
TLRS activity are shown in FIG. 5.

Numerous deletional mutants of flagellin have been made
that retain at least some TLRS stimulating activity. The flagel-
lin may be such a deletional mutant, and may be a deletional
mutant disclosed in the Examples herein. The flagellin may
comprise a sequence translated from GenBank Accession
number D13689 missing amino acids 185-306 or 444-492, or
from GenBank Accession number M84973 missing amino
acids 179-415, or a variant thereof.

The flagellin may comprise transposon insertions and
changes to the variable D3 domain. The D3 domain may be
substituted in part, or in whole, with a hinge or linker
polypeptide that allows the D1 and D2 domains to properly
fold such that the variant stimulates TLRS activity. The vari-
ant hinge elements may be found in the £. co/i MukB protein
and may have a sequence as set forth in SEQ ID NOS: 3 and
4, or a variant thereof.

The flagellin as described above may further comprise a
leader sequence. The flagellin further comprising a leader
sequence may be CBL.B502S.

4. AGENT

This invention also relates to an agent comprising a thera-
peutically effective amount of a TLR and TLR agonist. The
agent may deliver the TLR separately from the TLR agonist.
The agent may be a vector. The vector may comprise a first
nucleic acid encoding the TLR and a second nucleic acid
comprising the TLR agonist. The vector may be capable of
transducing mammalian cells. The vector may be capable of
bi-cistronic expression of the TLR and/or TLR agonist using
strong promoters. The vector may comprise only a gene
encoding the TLR, which may be controlled by a strong
promoter. The vector may be delivered into a mammalian cell
by a virus or liposome related vector system. The virus vector
system may be an adenovirus or a cytomegalovirus.

The agent may be a liposome harboring the vector. The
liposome maybe capable of transducing mammalian cells and
delivering the vector for expression.

The agent may be a drug formulation that simultaneously
induces expression and activates the TLR, thereby exposing
tumor or infected cells to the host immune system imitating
the situation of a massive penetration through the intestinal
wall. The agent may be a drug formulation that expresses the
TLR in combination with the TLR agonist, and may be deliv-
ered systematically in solution for administration such as
intramuscularly. The agent may be a drug formulation that
expresses the TLR in combination with the TLR agonist,
which may be expressed from the same vector, such as an
adenoviral or cytomegalovirus vector system. The agent may
be a drug formulation that expresses the TLR in combination
withthe TLR agonist expressed in the form of'a nano-particle,
which may carry a functional agonist to the cell surface of a
mammalian cell.

The agent may be a pharmaceutical agent comprising the
drug formulation described above, which may be produced
using methods well known in the art. The agent may also
comprise a coagent.

The vector may comprise a first nucleic acid encoding
TLRS and a second nucleic acid comprising flagellin. The
vector may be capable of expressing TLRS and/or flagellin
using a strong promoter. The expression vector may further
comprise a leader sequence cloned upstream of the gene
encoding the TLR or TLRS and/or flagellin. The expression
vector may be pCDS515 based vector system. The expression
vector may be pCD515-CMV-hTLRS5-EF1-502 as described
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in FIG. 1A. The expression vector may be pCD515-CMV-
hTLRS as described in FIG. 1B. The expression vector may
be pCD515-CMV-Sseap-502 as described in FIG. 1C.

The agent may be drug formulation that simultaneously
induces expression and activates a TLR thereby exposing
tumor or infected cells to the host immune system imitating
the situation of a massive penetration through the intestinal
wall. The drug formulation may be in the form of a viral
expression system harboring the vector. The drug formulation
may be an adenovirus expression functional human TLRS in
combination with:

the TLR agonist, delivered systematically in solution for
administration, such as intramuscularly;

the TLR agonist, expressed from the same adenoviral vec-
tor as the TLR; or

the TLR agonist, expressed in the form of nano-particles
carrying functional TLR agonist, such as flagellin, which may
be derived from CBLBS502, on their surface. The nano-par-
ticle may be on the basis of a bacteriophage T7, or fully
formed to retain its biological activity. The nano-formulation
may provide for dose-dependent, NF-kB-responsive reporter
activation, and may result in cell internalization by endocy-
tosis for effective immunization approach (Mobian AP-A).

a. Administration

Administration of the agents using the method described
herein may be orally, parenterally, sublingually, transder-
mally, rectally, transmucosally, topically, via inhalation, via
buccal administration, or combinations thereof. Parenteral
administration includes, but is not limited to, intravenous,
intraarterial, intraperitoneal, subcutaneous, intramuscular,
intrathecal, and intraarticular. For veterinary use, the agent
may be administered as a suitably acceptable formulation in
accordance with normal veterinary practice. The veterinarian
can readily determine the dosing regimen and route of admin-
istration that is most appropriate for a particular animal. The
agents may be administered to a human patient, cat, dog, large
animal, or an avian.

The agent may be administered simultaneously or metro-
nomically with other treatments. The term “simultaneous” or
“simultaneously” as used herein, means that the agent and
other treatment be administered within 48 hours, preferably
24 hours, more preferably 12 hours, yet more preferably 6
hours, and most preferably 3 hours or less, of each other. The
term “metronomically” as used herein means the administra-
tion of the agent at times different from the other treatment
and at a certain frequency relative to repeat administration.

The agent may be administered at any point prior to another
treatment including about 120 hr, 118 hr, 116 hr, 114 hr, 112
hr, 110 hr, 108 hr, 106 hr, 104 hr, 102 hr, 100 hr, 98 hr, 96 hr,
94 hr, 92 hr, 90 hr, 88 hr, 86 hr, 84 hr, 82 hr, 80 hr, 78 hr, 76 hr,
74 hr, 72 hr, 70 hr, 68 hr, 66 hr, 64 hr, 62 hr, 60 hr, 58 hr, 56 hr,
54 hr, 52 hr, 50 hr, 48 hr, 46 hr, 44 hr, 42 hr, 40 hr, 38 hr, 36 hr,
34 hr, 32 hr, 30 hr, 28 hr, 26 hr, 24 hr, 22 hr, 20 hr, 18 hr, 16 hr,
14 hr, 12 hr, 10 hr, 8 hr, 6 hr, 4 hr, 3 hr, 2 hr, 1 hr, 55 mins., 50
mins., 45 mins., 40 mins., 35 mins., 30 mins., 25 mins., 20
mins., 15 mins, 10 mins, 9 mins, 8 mins, 7 mins., 6 mins., 5
mins., 4 mins., 3 mins, 2 mins, and 1 mins. The agent may be
administered at any point prior to a second treatment of the
agent including about 120 hr, 118 hr, 116 hr, 114 hr, 112 hr,
110 hr, 108 hr, 106 hr, 104 hr, 102 hr, 100 hr, 98 hr, 96 hr, 94
hr, 92 hr, 90 hr, 88 hr, 86 hr, 84 hr, 82 hr, 80 hr, 78 hr, 76 hr, 74
hr, 72 hr, 70 hr, 68 hr, 66 hr, 64 hr, 62 hr, 60 hr, 58 hr, 56 hr, 54
hr, 52 hr, 50 hr, 48 hr, 46 hr, 44 hr, 42 hr, 40 hr, 38 hr, 36 hr, 34
hr, 32 hr, 30 hr, 28 hr, 26 hr, 24 hr, 22 hr, 20 hr, 18 hr, 16 hr, 14
hr, 12 hr, 10 hr, 8 hr, 6 hr, 4 hr, 3 hr, 2 hr, 1 hr, 55 mins., 50
mins., 45 mins., 40 mins., 35 mins., 30 mins., 25 mins., 20
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mins., 15 mins., 10 mins., 9 mins., 8 mins., 7 mins., 6 mins.,
5 mins., 4 mins., 3 mins, 2 mins, and 1 mins.

The agent may be administered at any point after another
treatment including about 1 min, 2 mins., 3 mins., 4 mins., 5
mins., 6 mins., 7 mins., 8 mins., 9 mins., 10 mins., 15 mins.,
20 mins., 25 mins., 30 mins., 35 mins., 40 mins., 45 mins., 50
mins., 55 mins., 1 hr, 2hr, 3 hr, 4 hr, 6 hr, 8 hr, 10 hr, 12 hr, 14
hr, 16 hr, 18 hr, 20 hr, 22 hr, 24 hr, 26 hr, 28 hr, 30 hr, 32 hr, 34
hr, 36 hr, 38 hr, 40 hr, 42 hr, 44 hr, 46 hr, 48 hr, 50 hr, 52 hr, 54
hr, 56 hr, 58 hr, 60 hr, 62 hr, 64 hr, 66 hr, 68 hr, 70 hr, 72 hr, 74
hr, 76 hr, 78 hr, 80 hr, 82 hr, 84 hr, 86 hr, 88 hr, 90 hr, 92 hr, 94
hr, 96 hr, 98 hr, 100 hr, 102 hr, 104 hr, 106 hr, 108 hr, 110 hr,
112 hr, 114 hr, 116 hr, 118 hr, and 120 hr. The agent may be
administered at any point prior after a second treatment of the
agent including about 120 hr, 118 hr, 116 hr, 114 hr, 112 hr,
110 hr, 108 hr, 106 hr, 104 hr, 102 hr, 100 hr, 98 hr, 96 hr, 94
hr, 92 hr, 90 hr, 88 hr, 86 hr, 84 hr, 82 hr, 80 hr, 78 hr, 76 hr, 74
hr, 72 hr, 70 hr, 68 hr, 66 hr, 64 hr, 62 hr, 60 hr, 58 hr, 56 hr, 54
hr, 52 hr, 50 hr, 48 hr, 46 hr, 44 hr, 42 hr, 40 hr, 38 hr, 36 hr, 34
hr, 32 hr, 30 hr, 28 hr, 26 hr, 24 hr, 22 hr, 20 hr, 18 hr, 16 hr, 14
hr, 12 hr, 10 hr, 8 hr, 6 hr, 4 hr, 3 hr, 2 hr, 1 hr, 55 mins., 50
mins., 45 mins., 40 mins., 35 mins., 30 mins., 25 mins., 20
mins., 15 mins., 10 mins., 9 mins., 8 mins., 7 mins., 6 mins.,
5 mins., 4 mins., 3 mins, 2 mins, and 1 mins.

b. Formulation

The method may comprise administering the agent. Agents
provided herein may be in the form of tablets or lozenges
formulated in a conventional manner. For example, tablets
and capsules for oral administration may contain conven-
tional excipients may be binding agents, fillers, lubricants,
disintegrants and wetting agents. Binding agents include, but
are not limited to, syrup, acacia, gelatin, sorbitol, tragacanth,
mucilage of starch and polyvinylpyrrolidone. Fillers may be
lactose, sugar, microcrystalline cellulose, maizestarch, cal-
cium phosphate, and sorbitol. Lubricants include, but are not
limited to, magnesium stearate, stearic acid, talc, polyethyl-
ene glycol, and silica. Disintegrants may be potato starch and
sodium starch glycollate. Wetting agents may be sodium lau-
ryl sulfate. Tablets may be coated according to methods well
known in the art.

Agents provided herein may also be liquid formulations
such as aqueous or oily suspensions, solutions, emulsions,
syrups, and elixirs. The agents may also be formulated as a
dry product for constitution with water or other suitable
vehicle before use. Such liquid preparations may contain
additives such as suspending agents, emulsifying agents,
nonaqueous vehicles and preservatives. Suspending agent
may be sorbitol syrup, methyl cellulose, glucose/sugar syrup,
gelatin, hydroxyethylcellulose, carboxymethyl cellulose,
aluminum stearate gel, and hydrogenated edible fats. Emul-
sifying agents may be lecithin, sorbitan monooleate, and aca-
cia. Nonaqueous vehicles may be edible oils, almond oil,
fractionated coconut oil, oily esters, propylene glycol, and
ethyl alcohol. Preservatives may be methyl or propyl p-hy-
droxybenzoate and sorbic acid.

Agents provided herein may also be formulated as supposi-
tories, which may contain suppository bases such as cocoa
butter or glycerides. Agents provided herein may also be
formulated for inhalation, which may be in a form such as a
solution, suspension, or emulsion that may be administered as
a dry powder or in the form of an aerosol using a propellant,
such as dichlorodifluoromethane or trichlorofluoromethane.
Agents provided herein may also be formulated as transder-
mal formulations comprising aqueous or nonaqueous
vehicles such as creams, ointments, lotions, pastes, medi-
cated plaster, patch, or membrane.
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Agents provided herein may also be formulated for
parenteral administration such as by injection, intratumor
injection or continuous infusion. Formulations for injection
may be in the form of suspensions, solutions, or emulsions in
oily or aqueous vehicles, and may contain formulation agents
including, but not limited to, suspending, stabilizing, and
dispersing agents. The agent may also be provided in a pow-
der form for reconstitution with a suitable vehicle including,
but not limited to, sterile, pyrogen-free water.

Agents provided herein may also be formulated as a depot
preparation, which may be administered by implantation or
by intramuscular injection. The agents may be formulated
with suitable polymeric or hydrophobic materials (as an
emulsion in an acceptable oil, for example), ion exchange
resins, or as sparingly soluble derivatives (as a sparingly
soluble salt, for example).

c. Dosage

The method may comprise administering a therapeutically
effective amount of the agent to a patient in need thereof. The
therapeutically effective amount required for use in therapy
varies with the nature of the condition being treated, the
length of time desired to activate TLR activity, and the age/
condition of the patient. In general, however, doses employed
for adult human treatment typically are in the range 01 0.001
mg/kg to about 200 mg/kg per day. The dose may be about 1
mg/kg to about 100 mg/kg per day. The desired dose may be
conveniently administered in a single dose, or as multiple
doses administered at appropriate intervals, for example as
two, three, four or more sub-doses per day. Multiple doses
may be desired, or required.

The dosage may be at any dosage such as about 0.1 mg/kg,
0.2 mg/kg, 0.3 mg/kg, 0.4 mg/kg, 0.5 mg/kg, 0.6 mg/kg, 0.7
mg/kg, 0.8 mg/kg, 0.9 mg/kg, 1 mg/kg, 25 mg/kg, S0 mg/kg,
75 mg/kg, 100 mg/kg, 125 mg/kg, 150 mg/kg, 175 mg/kg,
200 mg/kg, 225 mg/kg, 250 mg/kg, 275 mg/kg, 300 mg/kg,
325 mg/kg, 350 mg/kg, 375 mg/kg, 400 mgkg, 425 mg/kg,
450 mg/kg, 475 mg/kg, 500 mg/kg, 525 mg/kg, 550 mg/kg,
575 mg/kg, 600 mg/kg, 625 mg/kg, 650 mg/kg, 675 mg/kg,
700 mg/kg, 725 mg/kg, 750 mg/kg, 775 mgkg, 800 mg/kg,
825 mg/kg, 850 mg/kg, 875 mg/kg, 900 mg/kg, 925 mg/kg,
950 mg/kg, 975 mg/kg or 1 mg/kg.

5. METHOD FOR TREATING CANCER

Provided herein is a method for treating cancer by admin-
istering to a mammal in need thereof the agent. The method
provide immunotherapy against cancer by conversion of
tumor cells into a TLR agonist-responsive state with targeted
intratumor stimulation of TLR, thereby focusing an immune
response on the tumor. The method may be be used to treat
primary tumors prior to surgical removal in order to reduce
the risk of metastasis development, as well as treat of other
tumor nodules. The method may comprise intratumor injec-
tion. The method may have the step of injecting the agent into
aprimary tumor prior to surgical removal to reduce the risk of
metastasis development, as well as treat other tumor nodules.
The method may be used to treat any tumor that is accessible
for adenovirus intratumor injection.

A variety of cancers may be treated according to this inven-
tion, including carcinoma, bladder (including accelerated and
metastatic bladder cancer), breast, colon (including colorec-
tal cancer), kidney, liver, lung (including small and non-small
cell lung cancer and lung adenocarcinoma), ovary, prostate,
testes, genitourinary tract, lymphatic system, rectum, larynx,
pancreas (including exocrine pancreatic carcinoma), esopha-
gus, stomach, gall bladder, cervix, thyroid, and skin (includ-
ing squamous cell carcinoma); hematopoietic tumors of lym-
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phoid lineage including leukemia, acute lymphocytic
leukemia, acute lymphoblastic leukemia, B-cell lymphoma,
T-cell lymphoma, Hodgkins lymphoma, non-Hodgkins lym-
phoma, hairy cell lymphoma, histiocytic lymphoma, and Bur-
ketts lymphoma; hematopoietic tumors of myeloid lineage
including acute and chronic myelogenous leukemias, myelo-
dysplastic syndrome, myeloid leukemia, and promyelocytic
leukemia; tumors of the central and peripheral nervous sys-
tem including astrocytoma, neuroblastoma, glioma, and
schwannomas; tumors of mesenchymal origin including fib-
rosarcoma, rhabdomyoscarcoma, and osteosarcoma; and
other tumors including melanoma, xenoderma pigmentosum,
keratoactanthoma, seminoma, thyroid follicular cancer, tera-
tocarcinoma, and cancers of the gastrointestinal tract or the
abdominopelvic cavity.

The method may be combined with other methods for
treating cancer, including use of an immunostimulant, cytok-
ine, or chemotherapeutic. The immunostimulant may be a
growth hormone, prolactin or vitamin D.

6. TREATMENT OF INFECTED CELLS

Provided herein is a method for treating an infectious dis-
ease by the simultaneous delivery of transduced cells by the
agent. The method may be used to treat a viral, bacterial,
protozoan parasite or fungal infection. The method may be
used to treat any infectious disease by using intracellular
injection resulting in autocrine activation of TLR signaling of
infected cells with minimal systemic effect and thereby
enabling to attract innate immune response specific to the
infected cells. The method may be combined with other thera-
pies for treating viral, bacterial, protozoan parasite or fungi
infections.

The method may comprise administering the agent. The
method may comprise administration of a vaccine compris-
ing the agent, and may be used in combination with any other
vaccination, which may comprise a construct expressing an
antigen of choice.

Example 1

Synthesis of Bi-Cistronic Expression TLRS/Flagellin
Vector and Treatment of Tumor Cells

Vector constructs were created for expressing Toll-like
receptor 5 (TLR-5) and flagellin CBLB502. Vector pCD515
was used as a backbone for these constructs. The cDNA
sequence of human TLR-5 and the DNA encoding the toll-
like receptor agonist’s CBLLB502 were individually fused
with leader peptide derived from alkaline phosphatase
enabling routing of the expressed protein through the endo-
plasmic reticulum (ER) and Golgi towards extracellular
secretion.

The pCD515-CMV-hTLRS5-EF1-502s vector construct
expressed the secreted form of CBLB502 flagellin
(CBLBS502S) and the toll-like receptor 5 (TLRS) at the cell
surface. This adenoviral vector required modification of the
CBLBS502 to reach its effective synthesis and secretion by
mammalian cells. The adenovirus construct comprises the
leader nucleic acid sequence (Atgctgetgetgetgetgetgetggge-
ctgaggctacagctctecctggge) (SEQ ID NO: 100) derived from
alkaline phosphatase and was cloned upstream of the trun-
cated Salmonella flagellin (fliC) gene (see Burdelya et al.,
Science 320:226-230 (2008) to encode a secretable form of
flagellin (i.e., CBLB502S). An EF1 (elongation factor 1a)
promoter was cloned upstream of this cassette encoding
CBLBS502S. The TLRS gene was derived from human and
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has the amino acid sequence as shown in FIG. 9 (SEQ ID NO:
99). A CMV promoter was cloned upstream of the TLRS
gene. This construct co-expresses TLRS and CBLB502S.
This construct is shown in FIG. 1A.

The pCD515-CMV-hTLRS expression vector was con-
structed to express the form of human TLR-5 (see FIG. 9).
The adenovirus construct comprises a strong CMV promoter
cloned upstream of the hTLRS cassette. This construct is
shown in FIG. 1B.

The pCD515-CMV-Sseap-502 expression vector was con-
structed to express the secreted flagellin CBLB502 and the
toll-like receptor 5 (TLRS). The adenovirus construct com-
prises a strong CMV promoter cloned upstream of the leader
sequence SEAP 502 flagellin (fliC) gene. This construct is
shown in FIG. 1C. [Need cloning information].

Example 2

Synthesis of Bi-Cistronic Expression TLRS/Flagellin
Vector and Treatment of Tumor Cells

Two reporter mammalian cell lines, both expressing NF-
kB-responsive GFP and differing in their TLRS status, were
transduced with vector constructs pCD515, pCD515-CM V-
hTLR5-EF1-502s, pCD515-CMV-hTLR5-502, pCDS515-
CMV-hTLRS, and pCD515-CMV-Sseap-502 (see Table 3
below).

TABLE 3

Activity of adenoviral constructs as TLRS signaling activators

Report Reporter
Line-293- Line-293-
Treatment null TLR
CBLB502 -

AdS5 (control) (pCD515)

Ad5 (TLR3) (pCD515-CMV-hTLRS)
Ad5(TLR5) + CBLB502
(pCD515-CMV-hTLR5-EF1-502)
Ad5 (CBLB502S)
(pCD515-CMV-Sseap-502)

Ad5 (TLR3) (pCD515-CMV-
hTLRS5) + Ad5(CBLB502S)
(pCD515-CMV-hTLR5-EF1-502s)
Ad5 (CBLB502S + TLRS)
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TABLE 3-continued

Activity of adenoviral constructs as TLRS signaling activators

Report Reporter
Line-293- Line-293-
Treatment null TLR

(pCD515-CMV-hTLR 5-EF1-5025)

Vector co-expressing TLRS and TLRS agonist CBLB502S
was sufficient to induce expression of NF-kB reporter in
293-mull cells that do not express any of known TLRs and
which cannot be activated by TLRS5 agonist alone. This
experiment demonstrates that TLRS and flagellin CBLB502S
can work in trans or in cis to activate TLRS signaling.

Example 3

To test antitumor effects of bi-cistronic adenovirus having
(pCD515-CMV-hTLRS5-EF1-502s), 10 ml of the adenoviral
suspension (1012-1011 IU/ml) were injected into one of two
s.c. growing syngeneic tumors in Balb/c mice originating
from CT26 mouse colon carcinoma cells when tumors
reached 3-5 mm in diameter and tumor size was monitored
until control non-injected tumors reached size limit requiring
termination of the experiment. Control mice were injected
(again, one tumor out of two per mouse) with adenoviral
vector expressing red fluorescent protein (RFP). The results
of a representative experiment are shown in FIG. 4. Almost
complete lack of growth of tumors injected with (pCD515-
CMV-hTLR5-EF1-502s) was accompanied with reduced
growth of the uninjected tumor within the same animal as
compared with the tumors in control animals injected with
RFP-expressing adenovirus. This result indicates (i) powerful
in-cis and (ii) visible in-trans effect of pCD515-CMV-
hTLRS-EF1-502s indicative of recruitment of both innate (cis
effect) and adaptive (trans effect) immune response. Neither
of the other control viruses listed in Table 1 (i.e., ADS (con-
trol) and AdS (TLRS)) injected alone had growth suppressive
effects on tumors.

Thus, enforced ectopic expression of TLRS makes tumor
cell types, which originally were TLRS deficient, highly
responsive to TLRS stimulation resulting in breaking tumor
immuno-tolerance, powerful attraction of innate immune
response that promotes effective development of adaptive
immune response with subsequent general antitumor effect.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 100

<210> SEQ ID NO 1

<211> LENGTH: 505

<212> TYPE: PRT

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 1

Met Ala Gln Val Ile Asn Thr Asn Ser Leu Ser Leu Leu

1 5 10

Asn Leu Asn Lys Ser Gln Ser Ser Leu Ser Ser Ala Ile
20 25

Ser Ser Gly Leu Arg Ile Asn Ser Ala Lys Asp Asp Ala

35 40 45
Ala Ile Ala Asn Arg Phe Thr Ser Asn Ile Lys Gly Leu
50 55 60

Thr

Glu

30

Ala

Thr

Gln Asn
15
Arg Leu

Gly Gln

Gln Ala
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-continued

18

Gln

Gln

Lys

145

Gln

Gly

Asn

Thr

Gly

Thr

Lys

305

Asn

Asn

Leu

Thr

Thr

385

Ser

Asn

Arg

Asn

Glu
465

Ile

Arg

Leu

Gln

Asp

Thr

130

Ile

Lys

Pro

Thr

Ile

210

Tyr

Asn

Ala

Asp

Gly

290

Val

Ala

Gly

Ser

Val

370

Leu

Thr

Pro

Ser

Leu
450

Asp

Leu

Asn

Asn

Ala

Glu

115

Gln

Gln

Ile

Lys

Gly

195

Asn

Val

Thr

Glu

Thr

275

Asp

Thr

Ala

Gln

Asp

355

Asn

Ala

Leu

Leu

Ser
435
Gly

Ala

Gln

Ala

Glu

Thr

100

Ile

Phe

Val

Asp

Glu

180

Tyr

Ser

Asn

Ala

Ala

260

Phe

Asp

Leu

Thr

Phe

340

Leu

Gly

Gly

Ile

Ala

420

Leu

Asn

Asp

Gln

Asn

Ile

85

Asn

Gln

Asn

Gly

Val

165

Ala

Asp

Gly

Ala

Val

245

Lys

Asp

Gly

Thr

Leu

325

Thr

Glu

Ala

Lys

Asn

405

Ser

Gly

Thr

Tyr

Ala

Asp

Asn

Gly

Gln

Gly

Ala

150

Lys

Thr

Thr

Ala

Ala

230

Asp

Ala

Tyr

Asn

Val

310

Gln

Phe

Ala

Glu

Thr

390

Glu

Ile

Ala

Val

Ala
470

Gly

Gly

Asn

Thr

Arg

Val

135

Asn

Ser

Val

Tyr

Val

215

Asn

Leu

Ile

Lys

Gly

295

Ala

Ser

Asp

Asn

Tyr

375

Met

Asp

Asp

Ile

Thr
455

Thr

Thr

Ile

Asn

Asn

Leu

120

Lys

Asp

Leu

Gly

Ala

200

Val

Gly

Phe

Ala

Gly

280

Lys

Asp

Ser

Asp

Asn

360

Thr

Phe

Ala

Ser

Gln
440
Asn

Glu

Ser

Ser

Leu

Ser

105

Glu

Val

Gly

Gly

Asp

185

Ala

Thr

Gln

Lys

Gly

265

Val

Val

Ile

Lys

Lys

345

Ala

Ala

Ile

Ala

Ala

425

Asn

Leu

Val

Val

Ile

Gln

90

Asp

Glu

Leu

Glu

Leu

170

Leu

Gly

Asp

Leu

Thr

250

Ala

Thr

Ser

Ala

Asn

330

Thr

Val

Asn

Asp

Ala

410

Leu

Arg

Asn

Ser

Leu

Ala

75

Arg

Ser

Ile

Ser

Thr

155

Asp

Lys

Ala

Ala

Thr

235

Thr

Ile

Phe

Thr

Thr

315

Val

Lys

Lys

Ala

Lys

395

Ala

Ser

Phe

Ser

Asn
475

Ala

Gln

Val

Asp

Asp

Gln

140

Ile

Gly

Ser

Asp

Ala

220

Thr

Lys

Lys

Thr

Thr

300

Gly

Tyr

Asn

Gly

Thr

380

Thr

Lys

Lys

Asp

Ala
460

Met

Gln

Thr

Arg

Leu

Arg

125

Asp

Thr

Phe

Ser

Lys

205

Ala

Asp

Ser

Gly

Ile

285

Ile

Ala

Thr

Glu

Glu

365

Gly

Ala

Lys

Val

Ser
445
Arg

Ser

Ala

Thr

Glu

Lys

110

Val

Asn

Ile

Asn

Phe

190

Tyr

Pro

Asp

Thr

Gly

270

Asp

Asn

Ala

Ser

Ser

350

Ser

Asp

Ser

Ser

Asp

430

Ala

Ser

Lys

Asn

Glu

Leu

95

Ser

Ser

Gln

Asp

Val

175

Lys

Arg

Asp

Ala

Ala

255

Lys

Thr

Gly

Asp

Val

335

Ala

Lys

Lys

Gly

Thr

415

Ala

Ile

Arg

Ala

Gln

Gly

Ser

Ile

Asn

Met

Leu

160

Asn

Asn

Val

Lys

Glu

240

Gly

Glu

Lys

Glu

Val

320

Val

Lys

Ile

Ile

Val

400

Ala

Val

Thr

Ile

Gln
480

Val
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-continued
485 490 495
Pro Gln Asn Val Leu Ser Leu Leu Arg
500 505
<210> SEQ ID NO 2
<211> LENGTH: 1518
<212> TYPE: DNA
<213> ORGANISM: Salmonella dublin
<400> SEQUENCE: 2
atggcacaag tcattaatac aaacagcctg tcegetgttga cccagaataa cctgaacaaa 60
tctcagtect cactgagttc cgctattgag cgtcetgtect ctggtcetgeg tatcaacage 120
gcgaaagacyg atgcggcagg ccaggcgatt gcectaaccget tcacttctaa tatcaaagge 180
ctgactcagg cttccegtaa cgctaacgac ggcatttceta ttgegcagac cactgaaggt 240
gegetgaatyg aaatcaacaa caacctgcag cgtgtgegtg agttgtetgt tcaggccact 300
aacgggacta actctgattc cgatctgaaa tctatccagg atgaaattca gcaacgtctg 360
gaagaaatcyg atcgegttte taatcagact caatttaacg gtgttaaagt cctctctceag 420
gacaaccaga tgaaaatcca ggttggtgct aacgatggtg aaaccattac catcgatctg 480
caaaaaattg atgtgaaaag ccttggectt gatgggttca atgttaatgg gccaaaagaa 540
gcgacagtygyg gtgatctgaa atccagettc aagaatgtta cgggttacga cacctatgea 600
gegggtgeeyg ataaatatcg tgtagatatt aattceggtg ctgtagtgac tgatgcagea 660
gcaccggata aagtatatgt aaatgcagca aacggtcagt taacaactga cgatgcggaa 720
aataacactg cggttgatct ctttaagacc actaaatcta ctgctggtac cgctgaagcce 780
aaagcgatag ctggtgccat taaaggtggt aaggaaggag atacctttga ttataaaggce 840
gtgactttta ctattgatac aaaaactggt gatgacggta atggtaaggt ttctactacc 900
atcaatggtg aaaaagttac gttaactgtc gectgatattyg ccactggege ggcggatgtt 960
aatgctgcta ccttacaatc aagcaaaaat gtttatacat ctgtagtgaa cggtcagttt 1020
acttttgatg ataaaaccaa aaacgagagt gcgaaacttt ctgatttgga agcaaacaat 1080
gctgttaagyg gcgaaagtaa aattacagta aatggggctg aatatactgc taacgccacyg 1140
ggtgataaga tcaccttagc tggcaaaacc atgtttattg ataaaacagc ttctggegta 1200
agtacattaa tcaatgaaga cgctgccgca gccaagaaaa gtaccgctaa cccactggcet 1260
tcaattgatt ctgcattgtc aaaagtggac gcagttcgtt cttctctggg ggcaattcaa 1320
aaccgttttg attcagccat taccaacctt ggcaatacgg taaccaatct gaactccgceg 1380
cgtagcegta tcgaagatgce tgactatgca acggaagttt ctaatatgtce taaagcgcag 1440
attctgcagce aggctggtac ttceccgttcectg gcgcaggcta accaggttcece gcaaaacgtce 1500
ctctctttac tgcgttaa 1518

<210> SEQ ID NO 3
<211> LENGTH: 16

<212> TYPE:

PRT

<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: peptide linker

<400> SEQUENCE: 3

Ser Pro Gly Ile Ser Gly Gly Gly Gly Gly Ile Leu Asp Ser Met Gly

1

5

10

15
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<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 4

LENGTH: 16

TYPE: PRT

ORGANISM: Artificial
FEATURE:

OTHER INFORMATION: peptide

SEQUENCE: 4

linker

Ile Pro Gly Ile Ser Gly Gly Gly Gly Gly Ile Leu Asp Ser Met Gly

1

<210>
<211>
<212>
<213>
<220>
<223>

<400>

5

SEQ ID NO 5

LENGTH: 46

TYPE: DNA

ORGANISM: Artificial
FEATURE:

OTHER INFORMATION: peptide

SEQUENCE: 5

tcccegggaa ttteeggtgg tggtggtgga

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 6

LENGTH: 46

TYPE: DNA

ORGANISM: Artificial
FEATURE:

OTHER INFORMATION: peptide

SEQUENCE: 6

atcccgggaa ttteeggtgg tggtggtgga

<210>
<211>
<212>
<213>

<400>

SEQ ID NO 7
LENGTH: 990
TYPE: DNA

10

linker coding sequence

attctagact

linker coding sequence

attctagact

ORGANISM: Salmonella dublin

SEQUENCE: 7

atgcggggtt ctcatcatca tcatcatcat

atgggtcggyg atctgtacga cgatgacgat

aacagcctgt cgetgttgac ccagaataac

getattgage gtctgtecte tggtctgegt

caggcgattyg ctaaccgett cacttctaat

gctaacgacg gcatttctat tgcgcagacc

aacctgcage gtgtgegtga gttgtetgtt

gatctgaaat ctatccagga tgaaattcag

aatcagactc aatttaacgg tgttaaagtce

gttggtgcta acgatggtga aaccattacc

cttggecttyg atgggttcaa tgttaattcece

ctagactcca tgggtacatt aatcaatgaa

aacccactgg cttcaattga ttetgeattg

ggggcaattc aaaaccgttt tgattcagec

ctgaactceg cgegtagecg tatcgaagat

tctaaagege agattctgea geaggetggt

ccgcaaaacyg tcctetettt actgegttag

ggtatggceta

aaggatccga

ctgaacaaat

atcaacagcg

atcaaaggcc

actgaaggtyg

caggccacta

caacgtctygg

ctctetcagy

atcgatctge

ccgggaattt

gacgctgecyg

tcaaaagtgg

attaccaacc

getgactatg

acttcegtte

ccatgyg

ccatgyg

gecatgactgg
tggcacaagt
ctcagtecte
cgaaagacga
tgactcagge
cgctgaatga
acgggactaa
aagaaatcga
acaaccagat
aaaaaattga
ceggtggtgg
cagccaagaa
acgcagtteg
ttggcaatac

caacggaagt

tggcgcaggc

15

tggacagcaa

cattaataca

actgagttcc

tgcggcagge

ttccegtaac

aatcaacaac

ctctgattee

tcgegtttet

gaaaatccag

tgtgaaaagc

tggtggaatt

aagtaccget

ttettetetyg

ggtaaccaat

ttctaatatg

taaccaggtt

46

46

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

990
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-continued

<210> SEQ ID NO 8

<211> LENGTH: 329

<212> TYPE: PRT

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 8

Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr
1 5 10 15

Gly Gly Gln Gln Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp
20 25 30

Pro Met Ala Gln Val Ile Asn Thr Asn Ser Leu Ser Leu Leu Thr Gln
Asn Asn Leu Asn Lys Ser Gln Ser Ser Leu Ser Ser Ala Ile Glu Arg
50 55 60

Leu Ser Ser Gly Leu Arg Ile Asn Ser Ala Lys Asp Asp Ala Ala Gly
65 70 75 80

Gln Ala Ile Ala Asn Arg Phe Thr Ser Asn Ile Lys Gly Leu Thr Gln
85 90 95

Ala Ser Arg Asn Ala Asn Asp Gly Ile Ser Ile Ala Gln Thr Thr Glu
100 105 110

Gly Ala Leu Asn Glu Ile Asn Asn Asn Leu Gln Arg Val Arg Glu Leu
115 120 125

Ser Val Gln Ala Thr Asn Gly Thr Asn Ser Asp Ser Asp Leu Lys Ser
130 135 140

Ile Gln Asp Glu Ile Gln Gln Arg Leu Glu Glu Ile Asp Arg Val Ser
145 150 155 160

Asn Gln Thr Gln Phe Asn Gly Val Lys Val Leu Ser Gln Asp Asn Gln
165 170 175

Met Lys Ile Gln Val Gly Ala Asn Asp Gly Glu Thr Ile Thr Ile Asp
180 185 190

Leu Gln Lys Ile Asp Val Lys Ser Leu Gly Leu Asp Gly Phe Asn Val
195 200 205

Asn Ser Pro Gly Ile Ser Gly Gly Gly Gly Gly Ile Leu Asp Ser Met
210 215 220

Gly Thr Leu Ile Asn Glu Asp Ala Ala Ala Ala Lys Lys Ser Thr Ala
225 230 235 240

Asn Pro Leu Ala Ser Ile Asp Ser Ala Leu Ser Lys Val Asp Ala Val
245 250 255

Arg Ser Ser Leu Gly Ala Ile Gln Asn Arg Phe Asp Ser Ala Ile Thr
260 265 270

Asn Leu Gly Asn Thr Val Thr Asn Leu Asn Ser Ala Arg Ser Arg Ile
275 280 285

Glu Asp Ala Asp Tyr Ala Thr Glu Val Ser Asn Met Ser Lys Ala Gln
290 295 300

Ile Leu Gln Gln Ala Gly Thr Ser Val Leu Ala Gln Ala Asn Gln Val
305 310 315 320

Pro Gln Asn Val Leu Ser Leu Leu Arg

325

<210> SEQ ID NO 9

<211> LENGTH: 825

<212> TYPE: DNA

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 9

atgcggggtt ctcatcatca tcatcatcat ggtatggcta gecatgactgg tggacagcaa
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-continued
atgggtcggg atctgtacga cgatgacgat aaggatccga tggcacaagt cattaataca 120
aacagcctgt cgctgttgac ccagaataac ctgaacaaat ctcagtccte actgagttce 180
gctattgage gtetgtcecte tggtetgegt atcaacageyg cgaaagacga tgcggcagge 240
caggcgattg ctaaccgett cacttctaat atcaaaggec tgactcagge ttcccgtaac 300
gctaacgacyg gcatttctat tgcgcagacce actgaaggtyg cgctgaatga aatcaacaac 360
aacctgcage gtgtgegtga gttgtcetgtt caggccacta acgggactaa ctctgattce 420
gatctgaaat ctatccagga tgaaattcag caacgtctgg aagaaatcga tcegegtttet 480
aatcagactc aatttaacgg tgttaaagtc ctctctcagg acaaccagat gaaaatccag 540
gttggtgcta acgatggtga aaccattacc atcgatctgce aaaaaattga tgtgaaaagce 600
cttggecttyg atgggttcaa tgttaattce cegggaattt ceggtggtgyg tggtggaatt 660
ctagactcca tgggtacatt aatcaatgaa gacgctgeceg cagccaagaa aagtaccget 720
aacccactgg cttcaattga ttctgcattg tcaaaagtgg acgcagtteg ttettectetg 780
ggggcaattc aaaaccgttt tgattcagcc attaccaacc tttag 825

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

D NO 10
H: 274
PRT

ISM: Salmonella dublin

<400> SEQUENCE: 10

Met Arg Gly
1

Gly Gly Gln
Pro Met Ala
35

Asn Asn Leu
50

Leu Ser Ser
65

Gln Ala Ile

Ala Ser Arg

Gly Ala Leu
115

Ser Val Gln
130

Ile Gln Asp
145

Asn Gln Thr

Met Lys Ile

Leu Gln Lys
195

Asn Ser Pro
210

Gly Thr Leu
225

Ser His His His His

Gln Met Gly Arg Asp

20

Gln Val Ile Asn Thr

40

Asn Lys Ser Gln Ser

55

Gly Leu Arg Ile Asn

Ala Asn Arg Phe Thr

85

Asn Ala Asn Asp Gly

100

Asn Glu Ile Asn Asn

120

Ala Thr Asn Gly Thr

135

Glu Ile Gln Gln Arg
150

Gln Phe Asn Gly Val

165

Gln Val Gly Ala Asn

180

Ile Asp Val Lys Ser

200

Gly Ile Ser Gly Gly

215

Ile Asn Glu Asp Ala
230

His

Leu

25

Asn

Ser

Ser

Ser

Ile

105

Asn

Asn

Leu

Lys

Asp

185

Leu

Gly

Ala

His

Tyr

Ser

Leu

Ala

Asn

90

Ser

Leu

Ser

Glu

Val

170

Gly

Gly

Gly

Ala

Gly

Asp

Leu

Ser

Lys

75

Ile

Ile

Gln

Asp

Glu

155

Leu

Glu

Leu

Gly

Ala
235

Met Ala Ser
Asp Asp Asp
30

Ser Leu Leu
45

Ser Ala Ile
60

Asp Asp Ala

Lys Gly Leu

Ala Gln Thr
110

Arg Val Arg
125

Ser Asp Leu
140

Ile Asp Arg

Ser Gln Asp

Thr Ile Thr
190

Asp Gly Phe
205

Ile Leu Asp
220

Lys Lys Ser

Met Thr

15

Lys Asp

Thr Gln

Glu Arg

Ala Gly

Thr Gln

95

Thr Glu

Glu Leu

Lys Ser

Val Ser

160

Asn Gln

175

Ile Asp

Asn Val

Ser Met

Thr Ala
240
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28

Asn Pro Leu Ala Ser Ile Asp Ser Ala Leu Ser Lys Val Asp Ala Val

245

250

255

Arg Ser Ser Leu Gly Ala Ile Gln Asn Arg Phe Asp Ser Ala Ile Thr

Asn Leu

<210> SEQ I
<211> LENGT.
<212> TYPE:

260

D NO 11
H: 831
DNA

265

<213> ORGANISM: Salmonella dublin

<400> SEQUE:
atgcggggtt
atgggtcggg
ctgactcagg
gegetgaatyg
aacgggacta
gaagaaatcg
gacaaccaga
caaaaaattg
tecggtggtyg
gcagccaaga
gacgcagtte
cttggcaata
gcaacggaag
ctggegcagg
<210> SEQ I
<211> LENGT.

<212> TYPE:
<213> ORGAN

NCE: 11

ctcatcatca

atctgtacga

cttececegtaa

aaatcaacaa

actctgatte

atcgegttte

tgaaaatcca

atgtgaaaag

gtggtggaat

aaagtaccge

gttettetet

cggtaaccaa

tttctaatat

ctaaccaggt

D NO 12

H: 276
PRT

tcatcatcat

cgatgacgat

cgctaacgac

caacctgcag

cgatctgaaa

taatcagact

ggttggtgct

ccttggectt

tctagactce

taacccactg

gggggcaatt

tctgaactee

gtctaaagcg

tccgcaaaac

ggtatggceta

aaggatcegt

ggcatttcta

cgtgtgegtg

tctatccagyg

caatttaacg

aacgatggtyg

gatgggttca

atgggtacat

gcettcaatty

caaaaccgtt

gegegtagece

cagattctge

gtcctetett

ISM: Salmonella dublin

<400> SEQUENCE: 12

Met Arg Gly
1

Gly Gly Gln

Pro Phe Thr
35

Asn Asp Gly
50

Ile Asn Asn
65

Asn Gly Thr

Gln Gln Arg

Asn Gly Val
115

Gly Ala Asn
130

Ser His His His His

Gln Met Gly Arg Asp

20

Ser Asn Ile Lys Gly

Ile Ser Ile Ala Gln

55

Asn Leu Gln Arg Val

70

Asn Ser Asp Ser Asp

85

Leu Glu Glu Ile Asp

100

Lys Val Leu Ser Gln

120

Asp Gly Glu Thr Ile

135

His

Leu

25

Leu

Thr

Arg

Leu

Arg
105

Asp

Thr

His

10

Tyr

Thr

Thr

Glu

Lys

90

Val

Asn

Ile

Gly

Asp

Gln

Glu

Leu

75

Ser

Ser

Gln

Asp

270

gecatgactgg

tcacttctaa
ttgcgcagac
agttgtetgt
atgaaattca
gtgttaaagt
aaaccattac
atgttaattc
taatcaatga
attctgeatt
ttgattcage
gtatcgaaga
agcaggctygyg

tactgcgtta

Met Ala Ser
Asp Asp Asp
30

Ala Ser Arg

Gly Ala Leu
60

Ser Val Gln

Ile Gln Asp

Asn Gln Thr
110

Met Lys Ile
125

Leu Gln Lys
140

tggacagcaa
tatcaaaggc
cactgaaggt
tcaggccact
gcaacgtetg
ccteteteag
catcgatctyg
cccegggaatt
agacgctgee
gtcaaaagtg
cattaccaac
tgctgactat
tacttcegtt

g

Met Thr
15

Lys Asp

Asn Ala

Asn Glu

Ala Thr
80

Glu Ile
95
Gln Phe

Gln Val

Ile Asp

60

120

180

240

300

360

420

480

540

600

660

720

780

831
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30

Val Lys Ser
145

Ser Gly Gly

Glu Asp Ala

Ile Asp Ser

195

Ala Ile Gln
210

Val Thr Asn
225

Ala Thr Glu

Gly Thr Ser

Ser Leu Leu
275

<210> SEQ I
<211> LENGT.
<212> TYPE:

Leu Gly Leu Asp Gly
150

Gly Gly Gly Ile Leu

165

Ala Ala Ala Lys Lys

180

Ala Leu Ser Lys Val

200

Asn Arg Phe Asp Ser

215

Leu Asn Ser Ala Arg
230

Val Ser Asn Met Ser

245

Val Leu Ala Gln Ala

260

Arg

D NO 13
H: 666
DNA

Phe

Asp

Ser

185

Asp

Ala

Ser

Lys

Asn
265

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 13

atgcggggtt
atgggtcggg
ctgactcagg
gegetgaatyg
aacgggacta
gaagaaatcg
gacaaccaga
caaaaaattg
tceggtggty
gcagccaaga
gacgcagtte
ctttag
<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

<400> SEQUE:

Met Arg Gly
1

Gly Gly Gln
Pro Phe Thr
35

Asn Asp Gly
50

ctcatcatca

atctgtacga

cttececegtaa

aaatcaacaa

actctgatte

atcgegttte

tgaaaatcca

atgtgaaaag

gtggtggaat

aaagtaccge

gttettetet

D NO 14
H: 221
PRT

tcatcatcat

cgatgacgat

cgctaacgac

caacctgcag

cgatctgaaa

taatcagact

ggttggtgct

ccttggectt

tctagactce

taacccactg

gggggcaatt

Asn Val
155

Ser Met
170

Thr Ala

Ala Val

Ile Thr

Arg Ile
235

Ala Gln
250

Gln Val

ggtatggceta

aaggatcegt

ggcatttcta

cgtgtgegtg

tctatccagyg

caatttaacg

aacgatggtyg

gatgggttca

atgggtacat

gcettcaatty

caaaaccgtt

ISM: Salmonella dublin

NCE: 14

Ser His His His His

5

Gln Met Gly Arg Asp

20

Ser Asn Ile Lys Gly

40

Ile Ser Ile Ala Gln

55

His

Leu

25

Leu

Thr

His Gly
10
Tyr Asp

Thr Gln

Thr Glu

Asn Ser Pro

Gly Thr Leu

Asn Pro Leu

190

Arg Ser Ser
205

Asn Leu Gly
220

Glu Asp Ala

Ile Leu Gln

Pro Gln Asn
270

gecatgactgg

tcacttctaa
ttgcgcagac
agttgtetgt
atgaaattca
gtgttaaagt
aaaccattac
atgttaattc
taatcaatga
attctgeatt

ttgattcage

Met Ala Ser
Asp Asp Asp
30

Ala Ser Arg
45

Gly Ala Leu
60

Gly Ile
160

Ile Asn
175

Ala Ser

Leu Gly

Asn Thr

Asp Tyr

240

Gln Ala
255

Val Leu

tggacagcaa
tatcaaaggc
cactgaaggt
tcaggccact
gcaacgtetg
ccteteteag
catcgatctyg
cccegggaatt
agacgctgee
gtcaaaagtg

cattaccaac

Met Thr
15
Lys Asp

Asn Ala

Asn Glu

60

120

180

240

300

360

420

480

540

600

660

666
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32

Ile Asn Asn

Asn Gly Thr

Gln Gln Arg

Asn Gly Val

115

Gly Ala Asn
130

Val Lys Ser
145

Ser Gly Gly
Glu Asp Ala
Ile Asp Ser

195
Ala Ile Gln

210

<210> SEQ I
<211> LENGT.
<212> TYPE:

Asn Leu Gln Arg Val

70

Asn Ser Asp Ser Asp

85

Leu Glu Glu Ile Asp

100

Lys Val Leu Ser Gln

120

Asp Gly Glu Thr Ile

135

Leu Gly Leu Asp Gly
150

Gly Gly Gly Ile Leu

165

Ala Ala Ala Lys Lys

180

Ala Leu Ser Lys Val

200

Asn Arg Phe Asp Ser

D NO 15
H: 603
DNA

215

Arg

Leu

Arg

105

Asp

Thr

Phe

Asp

Ser

185

Asp

Ala

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 15

atgcggggtt
atgggtcggg
ctgactcagg
gegetgaatyg
tceccegggaa
gaagacgctyg
ttgtcaaaag
gccattacca
gatgctgact
ggtactteceyg
tag

<210> SEQ I

<211> LENGT.
<212> TYPE:

ctcatcatca

atctgtacga

cttececegtaa

aaatcaacaa

tttceggtygy

ccgcagecaa

tggacgcagt

accttggcaa

atgcaacgga

ttctggegea

D NO 16
H: 200
PRT

tcatcatcat

cgatgacgat

cgctaacgac

caacctgcag

tggtggtgga

gaaaagtacc

tegttettet

tacggtaacc

agtttctaat

ggctaaccag

Glu Leu
75

Lys Ser
90

Val Ser

Asn Gln

Ile Asp

Asn Val

155
Ser Met
170
Thr Ala

Ala Val

Ile Thr

ggtatggceta

aaggatcegt

ggcatttcta

cgtgtgegtg

attctagact

gctaacccac

ctgggggcaa

aatctgaact

atgtctaaag

gttccgcaaa

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 16

Met Arg Gly
1

Ser His His His His

5

Gly Gly Gln Gln Met Gly Arg Asp

Pro Phe Thr
35

Asn Asp Gly

20

Ser Asn Ile Lys Gly

40

Ile Ser Ile Ala Gln

His

Leu

25

Leu

Thr

His Gly

Tyr Asp

Thr Gln

Thr Glu

Ser Val Gln

Ile Gln Asp

Asn Gln Thr

110

Met Lys Ile
125

Leu Gln Lys
140

Asn Ser Pro

Gly Thr Leu

Asn Pro Leu

190

Arg Ser Ser
205

Asn Leu
220

gecatgactgg

tcacttctaa
ttgcgcagac
agttgtetgt
ccatgggtac
tggcttcaat
ttcaaaaccy
cegegegtag
cgcagattet

acgtcctete

Met Ala Ser
Asp Asp Asp
30

Ala Ser Arg
45

Gly Ala Leu

Ala Thr
80

Glu Ile
95

Gln Phe

Gln Val

Ile Asp

Gly Ile

160

Ile Asn
175

Ala Ser

Leu Gly

tggacagcaa
tatcaaaggc
cactgaaggt
tcaggccact
attaatcaat
tgattctgca
ttttgattca
ccgtatcgaa
gcagcaggcet

tttactgegt

Met Thr
15
Lys Asp

Asn Ala

Asn Glu

60

120

180

240

300

360

420

480

540

600

603



33

US 9,205,

-contin

095 B2

ued

34

50

Ile Asn Asn
65

Ser Pro Gly

Thr Leu Ile

Pro Leu Ala

115

Ser Ser Leu
130

Leu Gly Asn
145

Asp Ala Asp

Leu Gln Gln

Gln Asn Val
195

<210> SEQ I
<211> LENGT.
<212> TYPE:

55

Asn Leu Gln Arg Val

70

Ile Ser Gly Gly Gly

85

Asn Glu Asp Ala Ala

100

Ser Ile Asp Ser Ala

120

Gly Ala Ile Gln Asn

135

Thr Val Thr Asn Leu
150

Tyr Ala Thr Glu Val

165

Ala Gly Thr Ser Val

180

Leu Ser Leu Leu Arg

D NO 17
H: 438
DNA

200

Arg

Gly

Ala

105

Leu

Arg

Asn

Ser

Leu
185

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 17

atgeggggtte
atgggtcggg
ctgactcagg
gegetgaatyg
tceccegggaa
gaagacgctyg
ttgtcaaaag
gccattacca
<210> SEQ I
<211> LENGT.

<212> TYPE:
<213> ORGAN

ctcatcatca

atctgtacga

cttececegtaa

aaatcaacaa

tttceggtygy

ccgcagecaa

tggacgcagt

acctttag

D NO 18

H: 145
PRT

tcatcatcat

cgatgacgat

cgctaacgac

caacctgcag

tggtggtgga

gaaaagtacc

tegttettet

Glu

Gly

90

Ala

Ser

Phe

Ser

Asn

170

Ala

Leu

75

Ile

Lys

Lys

Asp

Ala

155

Met

Gln

ggtatggceta

aaggatcegt

ggcatttcta

cgtgtgegtg

attctagact

gctaacccac

ctgggggcaa

ISM: Salmonella dublin

<400> SEQUENCE: 18

Met Arg Gly
1

Gly Gly Gln
Pro Phe Thr
35

Asn Asp Gly
50

Ile Asn Asn
65

Ser Pro Gly

Ser His His His His

Gln Met Gly Arg Asp

20

Ser Asn Ile Lys Gly

40

Ile Ser Ile Ala Gln

55

Asn Leu Gln Arg Val

70

Ile Ser Gly Gly Gly

85

His

Leu

25

Leu

Thr

Arg

Gly

His

10

Tyr

Thr

Thr

Glu

Gly
90

Gly

Asp

Gln

Glu

Leu

75

Ile

60

Ser Val Gln

Leu Asp Ser

Lys Ser Thr

110

Val Asp Ala
125

Ser Ala Ile
140

Arg Ser Arg

Ser Lys Ala

Ala Asn Gln
190

gecatgactgg

tcacttctaa
ttgcgcagac
agttgtetgt
ccatgggtac
tggcttcaat

ttcaaaaccy

Met Ala Ser
Asp Asp Asp
30

Ala Ser Arg
45

Gly Ala Leu
60

Ser Val Gln

Leu Asp Ser

Ala Thr
80

Met Gly
95

Ala Asn

Val Arg

Thr Asn

Ile Glu

160

Gln Ile
175

Val Pro

tggacagcaa
tatcaaaggc
cactgaaggt
tcaggccact
attaatcaat
tgattctgca

ttttgattca

Met Thr
15

Lys Asp

Asn Ala

Asn Glu

Ala Thr

80

Met Gly
95

60

120

180

240

300

360

420

438
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36

Thr Leu Ile

Pro Leu Ala
115

Ser Ser Leu
130

<210> SEQ I
<211> LENGT.
<212> TYPE:

Asn Glu Asp Ala Ala

100

Ser Ile Asp Ser Ala

120

Gly Ala Ile Gln Asn

D NO 19
H: 639
DNA

135

Ala
105

Leu

Arg

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 19

atgeggggtte
atgggtcggg
aacagcctgt
gctattgage
caggcgattyg
gctaacgacyg
aacctgcage
gatctgaaat
aatcagactc
gttggtgcta
cttggecttyg
<210> SEQ I

<211> LENGT.
<212> TYPE:

ctcatcatca

atctgtacga

cgctgttgac

gtctgtecte

ctaaccgett

gcatttctat

gtgtgcgtga

ctatccagga

aatttaacgg

acgatggtga

atgggttcaa

D NO 20

H: 212
PRT

tcatcatcat

cgatgacgat

ccagaataac

tggtctgegt

cacttctaat

tgcgcagacce

gttgtetgtt

tgaaattcag

tgttaaagtc

aaccattacc

tgttaattce

Ala

Ser

Phe

Lys

Lys

Asp

ggtatggceta

aaggatccga

ctgaacaaat

atcaacagcg

atcaaaggtc

actgaaggtyg

caggccacta

caacgtctygg

ctgtctcagy

atcgatctge

ccgggatga

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 20

Met Arg Gly
1

Gly Gly Gln
Pro Met Ala
35

Asn Asn Leu
50

Leu Ser Ser
65

Gln Ala Ile

Ala Ser Arg

Gly Ala Leu

115

Ser Val Gln
130

Ile Gln Asp
145

Ser His His His His

5

Gln Met Gly Arg Asp

20

Gln Val Ile Asn Thr

40

Asn Lys Ser Gln Ser

55

Gly Leu Arg Ile Asn

70

Ala Asn Arg Phe Thr

85

Asn Ala Asn Asp Gly

100

Asn Glu Ile Asn Asn

120

Ala Thr Asn Gly Thr

135

Glu Ile Gln Gln Arg
150

His

Leu

25

Asn

Ser

Ser

Ser

Ile

105

Asn

Asn

Leu

His

10

Tyr

Ser

Leu

Ala

Asn

90

Ser

Leu

Ser

Glu

Gly

Asp

Leu

Ser

Lys

75

Ile

Ile

Gln

Asp

Glu
155

Lys Ser Thr
110

Val Asp Ala
125

Ser Ala Ile
140

gecatgactgg

tggcacaagt
ctcagtecte
cgaaagacga
tgactcagge
cgctgaatga
acgggactaa
aagaaatcga
acaaccagat

aaaaaattga

Met Ala Ser

Asp Asp Asp
30

Ser Leu Leu
45

Ser Ala Ile

Asp Asp Ala

Lys Gly Leu

Ala Gln Thr
110

Arg Val Arg
125

Ser Asp Leu
140

Ile Asp Arg

Ala Asn

Val Arg

Thr Asn

tggacagcaa
cattaataca
actgagttcc
tgcggcagge
ttccegtaac
aatcaacaac
ctctgattee
tegegtttet
gaaaatccag

tgtgaaaagc

Met Thr
15

Lys Asp

Thr Gln

Glu Arg

Ala Gly

80

Thr Gln

95

Thr Glu

Glu Leu

Lys Ser

Val Ser
160

60

120

180

240

300

360

420

480

540

600

639
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38

Asn Gln Thr
Met Lys Ile
Leu Gln Lys

195
Asn Ser Pro

210

<210> SEQ I
<211> LENGT.
<212> TYPE:

Gln Phe Asn Gly Val Lys

165

Gln Val Gly Ala Asn Asp

180

185

Ile Asp Val Lys Ser Leu

Gly

D NO 21
H: 480
DNA

200

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 21

atgeggggtte
atgggtcggg
ctgactcagg
gegetgaatyg
aacgggacta
gaagaaatcg
gacaaccaga
caaaaaattg
<210> SEQ I

<211> LENGT.
<212> TYPE:

ctcatcatca

atctgtacga

cttececegtaa

aaatcaacaa

actctgatte

atcgegttte

tgaaaatcca

atgtgaaaag

D NO 22

H: 159
PRT

tcatcatcat

cgatgacgat

cgctaacgac

caacctgcag

cgatctgaaa

taatcagact

ggttggtgct

ccttggectt

Val
170

Gly

Gly

Leu

Glu

Leu

ggtatggceta

aaggatcegt

ggcatttcta

cgtgtgegtg

tctatccagyg

caatttaacg

aacgatggtyg

gatgggttca

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 22

Met Arg Gly
1

Gly Gly Gln

Pro Phe Thr
35

Asn Asp Gly
50

Ile Asn Asn

Asn Gly Thr

Gln Gln Arg

Asn Gly Val
115

Gly Ala Asn
130

Val Lys Ser
145

Ser His His His His

Gln Met Gly Arg Asp

20

Ser Asn Ile Lys Gly

40

Ile Ser Ile Ala Gln

55

Asn Leu Gln Arg Val

70

Asn Ser Asp Ser Asp

85

Leu Glu Glu Ile Asp

100

Lys Val Leu Ser Gln

120

Asp Gly Glu Thr Ile

135

Leu Gly Leu Asp Gly
150

<210> SEQ ID NO 23
<211> LENGTH: 252

<212> TYPE:

DNA

His

Leu

25

Leu

Thr

Arg

Leu

Arg

105

Asp

Thr

Phe

His

10

Tyr

Thr

Thr

Glu

Lys

90

Val

Asn

Ile

Asn

Gly

Asp

Gln

Glu

Leu

75

Ser

Ser

Gln

Asp

Val
155

Ser Gln Asp
Thr Ile Thr
190

Asp Gly Phe
205

gecatgactgg
tcacttctaa
ttgcgcagac
agttgtetgt
atgaaattca
gtgttaaagt
aaaccattac

atgttaattc

Met Ala Ser

Asp Asp Asp

Ala Ser Arg
45

Gly Ala Leu
60

Ser Val Gln

Ile Gln Asp

Asn Gln Thr
110

Met Lys Ile
125

Leu Gln Lys
140

Asn Ser Pro

Asn Gln
175

Ile Asp

Asn Val

tggacagcaa
tatcaaaggt
cactgaaggt
tcaggccact
gcaacgtetg
cctgteteag
catcgatctyg

ccegggatga

Met Thr
15

Lys Asp
Asn Ala
Asn Glu
Ala Thr

80

Glu Ile

95

Gln Phe

Gln Val

Ile Asp

Gly

60

120

180

240

300

360

420

480
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<213> ORGANISM: Salmonella dublin
<400> SEQUENCE: 23
atgcggggtt ctcatcatca tcatcatcat ggtatggcta gcatgactgg tggacagcaa 60
atgggtcggg atctgtacga cgatgacgat aaggatcegt tcacttctaa tatcaaaggt 120
ctgactcagg cttccegtaa cgctaacgac ggcatttceta ttgegcagac cactgaaggt 180
gegetgaatyg aaatcaacaa caacctgcag cgtgtgegtg agttgtetgt tcaggccact 240
tceececgggat ga 252
<210> SEQ ID NO 24
<211> LENGTH: 83
<212> TYPE: PRT
<213> ORGANISM: Salmonella dublin
<400> SEQUENCE: 24
Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr
1 5 10 15
Gly Gly Gln Gln Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp
20 25 30
Pro Phe Thr Ser Asn Ile Lys Gly Leu Thr Gln Ala Ser Arg Asn Ala
35 40 45
Asn Asp Gly Ile Ser Ile Ala Gln Thr Thr Glu Gly Ala Leu Asn Glu
50 55 60
Ile Asn Asn Asn Leu Gln Arg Val Arg Glu Leu Ser Val Gln Ala Thr
65 70 75 80
Ser Pro Gly
<210> SEQ ID NO 25
<211> LENGTH: 1038
<212> TYPE: DNA
<213> ORGANISM: Salmonella dublin
<400> SEQUENCE: 25
atgtccccta tactaggtta ttggaaaatt aagggccttyg tgcaacccac tcgacttett 60
ttggaatatc ttgaagaaaa atatgaagag catttgtatg agcgcgatga aggtgataaa 120
tggcgaaaca aaaagtttga attgggtttg gagtttccca atcttcecctta ttatattgat 180
ggtgatgtta aattaacaca gtctatggcc atcatacgtt atatagctga caagcacaac 240
atgttgggtyg gttgtccaaa agagcgtgca gagatttcaa tgcttgaagyg ageggttttg 300
gatattagat acggtgtttc gagaattgca tatagtaaag actttgaaac tctcaaagtt 360
gattttctta gcaagctacce tgaaatgctg aaaatgttcg aagatcgttt atgtcataaa 420
acatatttaa atggtgatca tgtaacccat cctgacttca tgttgtatga cgctcttgat 480
gttgttttat acatggaccc aatgtgcctg gatgcgttcc caaaattagt ttgttttaaa 540
aaacgtattg aagctatccc acaaattgat aagtacttga aatccagcaa gtatatagca 600
tggcetttge agggcetggca agccacgttt ggtggtggeg accatcctece aaaatcggat 660
ctggtteege gtggatccce gggaatttee ggtggtggtyg gtggaattet agactccatg 720
ggtacattaa tcaatgaaga cgctgccgca gccaagaaaa gtaccgctaa cccactgget 780
tcaattgatt ctgcattgtc aaaagtggac gcagttcgtt cttectetggyg ggcaattcaa 840
aaccgttttyg attcagccat taccaacctt ggcaatacgg taaccaatct gaactccgeg 900
cgtagecgta tcgaagatge tgactatgca acggaagttt ctaatatgtce taaagcgcag 960
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attctgcagce aggctggtac ttceccgttcectg gcgcaggcta accaggttcece gcaaaacgtce 1020
ctctctttac tgcgttag 1038
<210> SEQ ID NO 26

<211> LENGTH: 345

<212> TYPE: PRT

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 26

Met Ser Pro Ile Leu Gly Tyr Trp Lys Ile Lys Gly Leu Val Gln Pro
1 5 10 15

Thr Arg Leu Leu Leu Glu Tyr Leu Glu Glu Lys Tyr Glu Glu His Leu
20 25 30

Tyr Glu Arg Asp Glu Gly Asp Lys Trp Arg Asn Lys Lys Phe Glu Leu
35 40 45

Gly Leu Glu Phe Pro Asn Leu Pro Tyr Tyr Ile Asp Gly Asp Val Lys
50 55 60

Leu Thr Gln Ser Met Ala Ile Ile Arg Tyr Ile Ala Asp Lys His Asn
65 70 75 80

Met Leu Gly Gly Cys Pro Lys Glu Arg Ala Glu Ile Ser Met Leu Glu
85 90 95

Gly Ala Val Leu Asp Ile Arg Tyr Gly Val Ser Arg Ile Ala Tyr Ser
100 105 110

Lys Asp Phe Glu Thr Leu Lys Val Asp Phe Leu Ser Lys Leu Pro Glu
115 120 125

Met Leu Lys Met Phe Glu Asp Arg Leu Cys His Lys Thr Tyr Leu Asn
130 135 140

Gly Asp His Val Thr His Pro Asp Phe Met Leu Tyr Asp Ala Leu Asp
145 150 155 160

Val Val Leu Tyr Met Asp Pro Met Cys Leu Asp Ala Phe Pro Lys Leu
165 170 175

Val Cys Phe Lys Lys Arg Ile Glu Ala Ile Pro Gln Ile Asp Lys Tyr
180 185 190

Leu Lys Ser Ser Lys Tyr Ile Ala Trp Pro Leu Gln Gly Trp Gln Ala
195 200 205

Thr Phe Gly Gly Gly Asp His Pro Pro Lys Ser Asp Leu Val Pro Arg
210 215 220

Gly Ser Pro Gly Ile Ser Gly Gly Gly Gly Gly Ile Leu Asp Ser Met
225 230 235 240

Gly Thr Leu Ile Asn Glu Asp Ala Ala Ala Ala Lys Lys Ser Thr Ala
245 250 255

Asn Pro Leu Ala Ser Ile Asp Ser Ala Leu Ser Lys Val Asp Ala Val
260 265 270

Arg Ser Ser Leu Gly Ala Ile Gln Asn Arg Phe Asp Ser Ala Ile Thr
275 280 285

Asn Leu Gly Asn Thr Val Thr Asn Leu Asn Ser Ala Arg Ser Arg Ile
290 295 300

Glu Asp Ala Asp Tyr Ala Thr Glu Val Ser Asn Met Ser Lys Ala Gln
305 310 315 320

Ile Leu Gln Gln Ala Gly Thr Ser Val Leu Ala Gln Ala Asn Gln Val
325 330 335

Pro Gln Asn Val Leu Ser Leu Leu Arg
340 345
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<210> SEQ ID NO 27
<211> LENGTH: 873
<212> TYPE: DNA
<213> ORGANISM: Salmonella dublin
<400> SEQUENCE: 27
atgtccccta tactaggtta ttggaaaatt aagggccttyg tgcaacccac tcgacttett 60
ttggaatatc ttgaagaaaa atatgaagag catttgtatg agcgcgatga aggtgataaa 120
tggcgaaaca aaaagtttga attgggtttg gagtttccca atcttcecctta ttatattgat 180
ggtgatgtta aattaacaca gtctatggcc atcatacgtt atatagctga caagcacaac 240
atgttgggtyg gttgtccaaa agagcgtgca gagatttcaa tgcttgaagyg ageggttttg 300
gatattagat acggtgtttc gagaattgca tatagtaaag actttgaaac tctcaaagtt 360
gattttctta gcaagctacce tgaaatgctg aaaatgttcg aagatcgttt atgtcataaa 420
acatatttaa atggtgatca tgtaacccat cctgacttca tgttgtatga cgctcttgat 480
gttgttttat acatggaccc aatgtgcctg gatgcgttcc caaaattagt ttgttttaaa 540
aaacgtattg aagctatccc acaaattgat aagtacttga aatccagcaa gtatatagca 600
tggcetttge agggcetggca agccacgttt ggtggtggeg accatcctece aaaatcggat 660
ctggtteege gtggatccce gggaatttee ggtggtggtyg gtggaattet agactccatg 720
ggtacattaa tcaatgaaga cgctgccgca gccaagaaaa gtaccgctaa cccactgget 780
tcaattgatt ctgcattgtc aaaagtggac gcagttcgtt cttectetggyg ggcaattcaa 840
aaccgttttg attcagccat taccaacctt tag 873

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 28
H: 290
PRT

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 28

Met Ser Pro
1

Thr Arg Leu
Tyr Glu Arg
35

Gly Leu Glu
50

Leu Thr Gln
65

Met Leu Gly

Gly Ala Val

Lys Asp Phe
115

Met Leu Lys
130

Gly Asp His
145

Val Val Leu

Val Cys Phe

Ile Leu Gly Tyr Trp

Leu Leu Glu Tyr Leu

20

Asp Glu Gly Asp Lys

40

Phe Pro Asn Leu Pro

55

Ser Met Ala Ile Ile

70

Gly Cys Pro Lys Glu

85

Leu Asp Ile Arg Tyr

100

Glu Thr Leu Lys Val

120

Met Phe Glu Asp Arg

135

Val Thr His Pro Asp
150

Tyr Met Asp Pro Met

165

Lys Lys Arg Ile Glu

Lys

Glu

25

Trp

Tyr

Arg

Arg

Gly

105

Asp

Leu

Phe

Cys

Ala

Ile

10

Glu

Arg

Tyr

Tyr

Ala

90

Val

Phe

Cys

Met

Leu
170

Ile

Lys

Lys

Asn

Ile

Ile

Glu

Ser

Leu

His

Leu
155

Asp

Pro

Gly Leu Val

Tyr Glu Glu
30

Lys Lys Phe
45

Asp Gly Asp
60

Ala Asp Lys

Ile Ser Met

Arg Ile Ala
110

Ser Lys Leu
125

Lys Thr Tyr
140
Tyr Asp Ala

Ala Phe Pro

Gln Ile Asp

Gln Pro
15

His Leu

Glu Leu

Val Lys

His Asn
80

Leu Glu
95

Tyr Ser

Pro Glu

Leu Asn

Leu Asp
160

Lys Leu
175

Lys Tyr
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180 185 190
Leu Lys Ser Ser Lys Tyr Ile Ala Trp Pro Leu Gln Gly Trp Gln Ala
195 200 205
Thr Phe Gly Gly Gly Asp His Pro Pro Lys Ser Asp Leu Val Pro Arg
210 215 220
Gly Ser Pro Gly Ile Ser Gly Gly Gly Gly Gly Ile Leu Asp Ser Met
225 230 235 240
Gly Thr Leu Ile Asn Glu Asp Ala Ala Ala Ala Lys Lys Ser Thr Ala
245 250 255
Asn Pro Leu Ala Ser Ile Asp Ser Ala Leu Ser Lys Val Asp Ala Val
260 265 270
Arg Ser Ser Leu Gly Ala Ile Gln Asn Arg Phe Asp Ser Ala Ile Thr
275 280 285
Asn Leu
290
<210> SEQ ID NO 29
<211> LENGTH: 972
<212> TYPE: DNA
<213> ORGANISM: Salmonella dublin
<400> SEQUENCE: 29
atgcggggtt ctcatcatca tcatcatcat ggtatggcta gcatgactgg tggacagcaa 60
atgggtcggg atctgtacga cgatgacgat aaggatccga tggcacaagt cattaataca 120
aacagcctgt cgctgttgac ccagaataac ctgaacaaat ctcagtccte actgagttce 180
gctattgage gtetgtcecte tggtetgegt atcaacageyg cgaaagacga tgcggcagge 240
caggcgattg ctaaccgett cacttctaat atcaaaggec tgactcagge ttcccgtaac 300
gctaacgacyg gcatttctat tgcgcagacce actgaaggtyg cgctgaatga aatcaacaac 360
aacctgcage gtgtgegtga gttgtcetgtt caggccacta acgggactaa ctctgattce 420
gatctgaaat ctatccagga tgaaattcag caacgtctgg aagaaatcga tcegegtttet 480
aatcagactc aatttaacgg tgttaaagtc ctctctcagg acaaccagat gaaaatccag 540
gttggtgcta acgatggtga aaccattacc atcgatctgce aaaaaattga tgtgaaaagce 600
cttggectta tccegggaat ttccggtggt ggtggtggaa ttctagactce catgggtaca 660
ttaatcaatg aagacgctgc cgcagccaag aaaagtaccyg ctaacccact ggcttcaatt 720
gattctgcat tgtcaaaagt ggacgcagtt cgttcttcte tgggggcaat tcaaaaccgt 780
tttgattcag ccattaccaa ccttggcaat acggtaacca atctgaactc cgcgegtage 840
cgtatcgaag atgctgacta tgcaacggaa gtttctaata tgtctaaage gcagattctg 900
cagcaggctg gtacttcecegt tctggegeag getaaccagyg ttecgcaaaa cgtectetet 960
ttactgecgtt ag 972

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 30
H: 323
PRT

<213> ORGANISM: Salmonella dublin

<400> SEQUE:

NCE: 30

Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr

1

5

10

15

Gly Gly Gln Gln Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp

20

25

30
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Pro Met Ala
Asn Asn Leu
50

Leu Ser Ser
65

Gln Ala Ile

Ala Ser Arg

Gly Ala Leu

115

Ser Val Gln
130

Ile Gln Asp
145

Asn Gln Thr

Met Lys Ile

Leu Gln Lys

195

Gly Gly Gly
210

Asp Ala Ala
225

Asp Ser Ala

Ile Gln Asn

Thr Asn Leu

275

Thr Glu Val
290

Thr Ser Val
305

Leu Leu Arg
<210> SEQ I

<211> LENGT.
<212> TYPE:

Gln Val Ile Asn Thr

40

Asn Lys Ser Gln Ser

55

Gly Leu Arg Ile Asn

70

Ala Asn Arg Phe Thr

85

Asn Ala Asn Asp Gly

100

Asn Glu Ile Asn Asn

120

Ala Thr Asn Gly Thr

135

Glu Ile Gln Gln Arg
150

Gln Phe Asn Gly Val

165

Gln Val Gly Ala Asn

180

Ile Asp Val Lys Ser

200

Gly Gly Ile Leu Asp

215

Ala Ala Lys Lys Ser
230

Leu Ser Lys Val Asp

245

Arg Phe Asp Ser Ala

260

Asn Ser Ala Arg Ser

280

Ser Asn Met Ser Lys

295

Leu Ala Gln Ala Asn
310

D NO 31
H: 813
DNA

Asn

Ser

Ser

Ser

Ile

105

Asn

Asn

Leu

Lys

Asp

185

Leu

Ser

Thr

Ala

Ile

265

Arg

Ala

Gln

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 31

atgcggggtt

atgggtcggg

ctgactcagg

gegetgaatyg

aacgggacta

gaagaaatcg

gacaaccaga

caaaaaattg

ctcatcatca

atctgtacga

cttececegtaa

aaatcaacaa

actctgatte

atcgegttte

tgaaaatcca

atgtgaaaag

tcatcatcat

cgatgacgat

cgctaacgac

caacctgcag

cgatctgaaa

taatcagact

ggttggtgct

ccttggectt

Ser

Leu

Ala

Asn

90

Ser

Leu

Ser

Glu

Val

170

Gly

Gly

Met

Ala

Val

250

Thr

Ile

Gln

Val

Leu

Ser

Lys

75

Ile

Ile

Gln

Asp

Glu

155

Leu

Glu

Leu

Gly

Asn

235

Arg

Asn

Glu

Ile

Pro
315

ggtatggceta

aaggatcegt

ggcatttcta

cgtgtgegtg

tctatccagyg

caatttaacg

aacgatggtyg

atcccgggaa

Ser Leu Leu
45

Ser Ala Ile
60

Asp Asp Ala

Lys Gly Leu

Ala Gln Thr

110

Arg Val Arg
125

Ser Asp Leu
140

Ile Asp Arg

Ser Gln Asp

Thr Ile Thr
190

Ile Pro Gly
205

Thr Leu Ile
220

Pro Leu Ala

Ser Ser Leu

Leu Gly Asn
270

Asp Ala Asp
285

Leu Gln Gln
300

Gln Asn Val

gecatgactgg
tcacttctaa
ttgcgcagac
agttgtetgt
atgaaattca
gtgttaaagt
aaaccattac

tttceggtygy

Thr Gln

Glu Arg

Ala Gly
80

Thr Gln
95

Thr Glu

Glu Leu

Lys Ser

Val Ser
160

Asn Gln
175

Ile Asp

Ile Ser

Asn Glu

Ser Ile
240

Gly Ala
255

Thr Val

Tyr Ala

Ala Gly

Leu Ser
320

tggacagcaa
tatcaaaggc
cactgaaggt
tcaggccact
gcaacgtetg
ccteteteag
catcgatctyg

tggtggtgga

60

120

180

240

300

360

420

480
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attctagact ccatgggtac attaatcaat gaagacgctyg ccgcagccaa gaaaagtacce
gctaacccac tggcttcaat tgattctgeca ttgtcaaaag tggacgcagt tegttettet
ctgggggcaa ttcaaaaccg ttttgattca gecattacca accttggecaa tacggtaacce
aatctgaact ccgegegtag ccgtategaa gatgctgact atgcaacgga agtttctaat
atgtctaaag cgcagattet gcagcaggcet ggtactteeg ttetggegea ggctaaccag
gttccgecaaa acgtectcete tttactgegt tag

<210> SEQ ID NO 32

<211> LENGTH: 270

<212> TYPE: PRT

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 32

Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr
1 5 10 15

Gly Gly Gln Gln Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp
20 25 30

Pro Phe Thr Ser Asn Ile Lys Gly Leu Thr Gln Ala Ser Arg Asn Ala
35 40 45

Asn Asp Gly Ile Ser Ile Ala Gln Thr Thr Glu Gly Ala Leu Asn Glu
50 55 60

Ile Asn Asn Asn Leu Gln Arg Val Arg Glu Leu Ser Val Gln Ala Thr
65 70 75 80

Asn Gly Thr Asn Ser Asp Ser Asp Leu Lys Ser Ile Gln Asp Glu Ile
Gln Gln Arg Leu Glu Glu Ile Asp Arg Val Ser Asn Gln Thr Gln Phe
100 105 110

Asn Gly Val Lys Val Leu Ser Gln Asp Asn Gln Met Lys Ile Gln Val
115 120 125

Gly Ala Asn Asp Gly Glu Thr Ile Thr Ile Asp Leu Gln Lys Ile Asp
130 135 140

Val Lys Ser Leu Gly Leu Ile Pro Gly Ile Ser Gly Gly Gly Gly Gly
145 150 155 160

Ile Leu Asp Ser Met Gly Thr Leu Ile Asn Glu Asp Ala Ala Ala Ala
165 170 175

Lys Lys Ser Thr Ala Asn Pro Leu Ala Ser Ile Asp Ser Ala Leu Ser
180 185 190

Lys Val Asp Ala Val Arg Ser Ser Leu Gly Ala Ile Gln Asn Arg Phe
195 200 205

Asp Ser Ala Ile Thr Asn Leu Gly Asn Thr Val Thr Asn Leu Asn Ser
210 215 220

Ala Arg Ser Arg Ile Glu Asp Ala Asp Tyr Ala Thr Glu Val Ser Asn
225 230 235 240

Met Ser Lys Ala Gln Ile Leu Gln Gln Ala Gly Thr Ser Val Leu Ala
245 250 255

Gln Ala Asn Gln Val Pro Gln Asn Val Leu Ser Leu Leu Arg
260 265 270

<210> SEQ ID NO 33

<211> LENGTH: 951

<212> TYPE: DNA

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 33
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atgcggggtt ctcatcatca tcatcatcat ggtatggcta gcatgactgg tggacagcaa 60
atgggtcggg atctgtacga cgatgacgat aaggatccga tggcacaagt cattaataca 120
aacagcctgt cgetgttgac ccagaataac ctgaacaaat ctcagtcctc actgagttcce 180
gctattgage gtctgtecte tggtectgegt atcaacagceg cgaaagacga tgcggcaggce 240
caggcgattg ctaaccgctt cacttctaat atcaaaggcc tgactcaggce ttcccgtaac 300
gctaacgacg gcatttctat tgcgcagacc actgaaggtg cgctgaatga aatcaacaac 360
aacctgcagc gtgtgegtga gttgtctgtt caggccacta acgggactaa ctctgattcce 420
gatctgaaat ctatccagga tgaaattcag caacgtctgg aagaaatcga tcgegtttet 480
aatcagactc aatttaacgg tgttaaagtc ctctctcagg acaaccagat gaaaatccag 540
gttggtgcta acgatggtga aaccattacc atcgatctgc aaaaaattat cccgggaatt 600
tccggtggtg gtggtggaat tctagactcc atgggtacat taatcaatga agacgctgcece 660
gcagccaaga aaagtaccgc taacccactg gcttcaattg attctgcatt gtcaaaagtg 720
gacgcagttc gttcttctcet gggggcaatt caaaaccgtt ttgattcage cattaccaac 780
cttggcaata cggtaaccaa tctgaactcc gcgcgtagec gtatcgaaga tgctgactat 840
gcaacggaag tttctaatat gtctaaagceg cagattctgce agcaggctgg tacttcegtt 900
ctggecgcagg ctaaccaggt tccgcaaaac gtcctctcett tactgegtta g 951

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 34
H: 316
PRT

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 34

Met Arg Gly
1

Gly Gly Gln

Pro Met Ala

Asn Asn Leu
50

Leu Ser Ser
65

Gln Ala Ile

Ala Ser Arg

Gly Ala Leu
115

Ser Val Gln
130

Ile Gln Asp
145

Asn Gln Thr

Met Lys Ile

Leu Gln Lys
195

Ser His His His His

Gln Met Gly Arg Asp

20

Gln Val Ile Asn Thr

40

Asn Lys Ser Gln Ser

55

Gly Leu Arg Ile Asn

70

Ala Asn Arg Phe Thr

85

Asn Ala Asn Asp Gly

100

Asn Glu Ile Asn Asn

120

Ala Thr Asn Gly Thr

135

Glu Ile Gln Gln Arg
150

Gln Phe Asn Gly Val

165

Gln Val Gly Ala Asn

180

Ile Ile Pro Gly Ile

200

His

Leu

25

Asn

Ser

Ser

Ser

Ile

105

Asn

Asn

Leu

Lys

Asp

185

Ser

His

10

Tyr

Ser

Leu

Ala

Asn

90

Ser

Leu

Ser

Glu

Val
170

Gly

Gly

Gly

Asp

Leu

Ser

Lys

75

Ile

Ile

Gln

Asp

Glu

155

Leu

Glu

Gly

Met Ala Ser
Asp Asp Asp
30

Ser Leu Leu
45

Ser Ala Ile
60

Asp Asp Ala

Lys Gly Leu

Ala Gln Thr
110

Arg Val Arg
125

Ser Asp Leu
140

Ile Asp Arg

Ser Gln Asp

Thr Ile Thr
190

Gly Gly Gly
205

Met Thr
15

Lys Asp

Thr Gln

Glu Arg

Ala Gly
80

Thr Gln
95

Thr Glu

Glu Leu

Lys Ser

Val Ser

160

Asn Gln
175

Ile Asp

Ile Leu
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Asp Ser Met
210

Ser Thr Ala
225

Asp Ala Val

Ala Ile Thr

Ser Arg Ile

275

Lys Ala Gln
290

Asn Gln Val
305

<210> SEQ I
<211> LENGT.
<212> TYPE:

Gly Thr Leu Ile Asn

215

Asn Pro Leu Ala Ser
230

Arg Ser Ser Leu Gly

245

Asn Leu Gly Asn Thr

260

Glu Asp Ala Asp Tyr

280

Ile Leu Gln Gln Ala

295

Pro Gln Asn Val Leu
310

D NO 35
H: 792
DNA

Glu

Ile

Ala

Val

265

Ala

Gly

Ser

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 35

atgeggggtte
atgggtcggg
ctgactcagg
gegetgaatyg
aacgggacta
gaagaaatcg
gacaaccaga
caaaaaatta
ttaatcaatg
gattctgcat
tttgattcag
cgtatcgaag
cagcaggetyg
ttactgegtt
<210> SEQ I

<211> LENGT.
<212> TYPE:

ctcatcatca
atctgtacga
cttececegtaa
aaatcaacaa
actctgatte
atcgegttte
tgaaaatcca
tccegggaat
aagacgctge
tgtcaaaagt
ccattaccaa
atgctgacta
gtacttcegt
ag

D NO 36

H: 263
PRT

tcatcatcat

cgatgacgat

cgctaacgac

caacctgcag

cgatctgaaa

taatcagact

ggttggtgct

ttceggtggt

cgcagcecaag

ggacgcagtt

ccttggeaat

tgcaacggaa

tctggegeag

Asp

Asp

Ile

250

Thr

Thr

Thr

Leu

Ala

Ser

235

Gln

Asn

Glu

Ser

Leu
315

ggtatggceta

aaggatcegt

ggcatttcta

cgtgtgegtg

tctatccagyg

caatttaacg

aacgatggtyg

ggtggtggaa

aaaagtaccg

cgttettete

acggtaacca

gtttctaata

gctaaccagg

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 36

Met Arg Gly
1

Gly Gly Gln
Pro Phe Thr
35

Asn Asp Gly
50

Ile Asn Asn

Ser His His His His

5

Gln Met Gly Arg Asp

20

Ser Asn Ile Lys Gly

40

Ile Ser Ile Ala Gln

55

Asn Leu Gln Arg Val

His

Leu

25

Leu

Thr

Arg

His

10

Tyr

Thr

Thr

Glu

Gly

Asp

Gln

Glu

Leu

Ala Ala Ala
220

Ala Leu Ser

Asn Arg Phe

Leu Asn Ser

270

Val Ser Asn
285

Val Leu Ala
300

Arg

gecatgactgg

tcacttctaa
ttgcgcagac
agttgtetgt
atgaaattca
gtgttaaagt
aaaccattac
ttctagactce
ctaacccact
tgggggcaat
atctgaactce
tgtctaaage

ttccgcaaaa

Met Ala Ser
Asp Asp Asp
30

Ala Ser Arg
45

Gly Ala Leu
60

Ser Val Gln

Lys Lys
Lys Val
240

Asp Ser
255

Ala Arg

Met Ser

Gln Ala

tggacagcaa
tatcaaaggc
cactgaaggt
tcaggccact
gcaacgtetg
ccteteteag
catcgatctyg
catgggtaca
ggcttcaatt
tcaaaaccgt
cgegegtage
gcagattetg

cgtectetet

Met Thr

15

Lys Asp

Asn Ala

Asn Glu

Ala Thr

60

120

180

240

300

360

420

480

540

600

660

720

780

792
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65

Asn Gly Thr

Gln Gln Arg

Asn Gly Val

115

Gly Ala Asn
130

Pro Gly Ile
145

Leu Ile Asn

Leu Ala Ser

Ser Leu Gly

195

Gly Asn Thr
210

Ala Asp Tyr
225

Gln Gln Ala

Asn Val Leu

<210> SEQ I
<211> LENGT.
<212> TYPE:

70

Asn Ser Asp Ser Asp

85

Leu Glu Glu Ile Asp

100

Lys Val Leu Ser Gln

120

Asp Gly Glu Thr Ile

135

Ser Gly Gly Gly Gly
150

Glu Asp Ala Ala Ala

165

Ile Asp Ser Ala Leu

180

Ala Ile Gln Asn Arg

200

Val Thr Asn Leu Asn

215

Ala Thr Glu Val Ser
230

Gly Thr Ser Val Leu

245

Ser Leu Leu Arg

260

D NO 37
H: 807
DNA

Leu

Arg

105

Asp

Thr

Gly

Ala

Ser

185

Phe

Ser

Asn

Ala

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 37

atgcggggtt

atgggtcggg

aacagcctgt

gctattgage

caggcgattyg

gctaacgacyg

aacctgcage

gatctgaaat

aatcagactc

gttggtgcta

cttggectta

ttaatcaatg

gattctgcat

tttgattcag

<210> SEQ I

<211> LENGT.
<212> TYPE:

ctcatcatca

atctgtacga

cgctgttgac

gtctgtecte

ctaaccgett

gcatttctat

gtgtgcgtga

ctatccagga

aatttaacgg

acgatggtga

tccegggaat

aagacgctge

tgtcaaaagt

ccattaccaa

D NO 38

H: 268
PRT

tcatcatcat

cgatgacgat

ccagaataac

tggtctgegt

cacttctaat

tgcgcagacce

gttgtetgtt

tgaaattcag

tgttaaagtc

aaccattacc

ttceggtggt

cgcagcecaag

ggacgcagtt

cctttag

Lys

90

Val

Asn

Ile

Ile

Lys

170

Lys

Asp

Ala

Met

Gln
250

75

Ser

Ser

Gln

Asp

Leu

155

Lys

Val

Ser

Arg

Ser

235

Ala

ggtatggceta

aaggatccga

ctgaacaaat

atcaacagcg

atcaaaggcc

actgaaggtyg

caggccacta

caacgtctygg

ctctetcagy

atcgatctge

ggtggtggaa

aaaagtaccg

cgttettete

<213> ORGANISM: Salmonella dublin

Ile Gln Asp
Asn Gln Thr
110

Met Lys Ile
125

Leu Gln Lys
140

Asp Ser Met

Ser Thr Ala

Asp Ala Val

190

Ala Ile Thr
205

Ser Arg Ile
220

Lys Ala Gln

Asn Gln Val

gecatgactgg
tggcacaagt
ctcagtecte
cgaaagacga
tgactcagge
cgctgaatga
acgggactaa
aagaaatcga
acaaccagat
aaaaaattga
ttctagactce

ctaacccact

tgggggcaat

80

Glu Ile
95

Gln Phe

Gln Val

Ile Ile

Gly Thr

160

Asn Pro
175

Arg Ser

Asn Leu

Glu Asp

Ile Leu

240

Pro Gln
255

tggacagcaa
cattaataca
actgagttcc
tgcggcagge
ttccegtaac
aatcaacaac
ctctgattee
tegegtttet
gaaaatccag
tgtgaaaagc
catgggtaca
ggcttcaatt

tcaaaaccgt

60

120

180

240

300

360

420

480

540

600

660

720

780

807
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-continued

58

<400> SEQUENCE: 38

Met Arg Gly
1

Gly Gly Gln
Pro Met Ala
35

Asn Asn Leu
50

Leu Ser Ser
65

Gln Ala Ile

Ala Ser Arg

Gly Ala Leu

115

Ser Val Gln
130

Ile Gln Asp
145

Asn Gln Thr

Met Lys Ile

Leu Gln Lys

195

Gly Gly Gly
210

Asp Ala Ala
225

Asp Ser Ala

Ile Gln Asn

<210> SEQ I
<211> LENGT.
<212> TYPE:

Ser His His His His

Gln Met Gly Arg Asp

20

Gln Val Ile Asn Thr

40

Asn Lys Ser Gln Ser

55

Gly Leu Arg Ile Asn

70

Ala Asn Arg Phe Thr

85

Asn Ala Asn Asp Gly

100

Asn Glu Ile Asn Asn

120

Ala Thr Asn Gly Thr

135

Glu Ile Gln Gln Arg
150

Gln Phe Asn Gly Val

165

Gln Val Gly Ala Asn

180

Ile Asp Val Lys Ser

200

Gly Gly Ile Leu Asp

215

Ala Ala Lys Lys Ser
230

Leu Ser Lys Val Asp

245

Arg Phe Asp Ser Ala

260

D NO 39
H: 786
DNA

His His Gly
10

Leu Tyr Asp
25

Asn Ser Leu

Ser Leu Ser

Ser Ala Lys

75

Ser Asn Ile
90

Ile Ser Ile
105

Asn Leu Gln

Asn Ser Asp

Leu Glu Glu

155

Lys Val Leu
170

Asp Gly Glu
185

Leu Gly Leu

Ser Met Gly

Thr Ala Asn

235

Ala Val Arg
250

Ile Thr Asn
265

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 39

atgcggggtt

atgggtcggg

aacagcctgt

gctattgage

caggcgattyg

gctaacgacyg

aacctgcage

gatctgaaat

aatcagactc

ctcatcatca

atctgtacga

cgctgttgac

gtctgtecte

ctaaccgett

gcatttctat

gtgtgcgtga

ctatccagga

aatttaacgg

tcatcatcat

cgatgacgat

ccagaataac

tggtctgegt

cacttctaat

tgcgcagacce

gttgtetgtt

tgaaattcag

tgttaaagtc

ggtatggceta

aaggatccga

ctgaacaaat

atcaacagcg

atcaaaggcc

actgaaggtyg

caggccacta

caacgtctygg

ctctetcagy

Met Ala Ser
Asp Asp Asp
30

Ser Leu Leu
45

Ser Ala Ile

Asp Asp Ala

Lys Gly Leu

Ala Gln Thr
110

Arg Val Arg
125

Ser Asp Leu
140

Ile Asp Arg

Ser Gln Asp

Thr Ile Thr
190

Ile Pro Gly
205

Thr Leu Ile
220

Pro Leu Ala

Ser Ser Leu

Leu

gecatgactgg

tggcacaagt
ctcagtecte
cgaaagacga
tgactcagge
cgctgaatga
acgggactaa
aagaaatcga

acaaccagat

Met Thr
15

Lys Asp

Thr Gln

Glu Arg

Ala Gly
80

Thr Gln
95

Thr Glu

Glu Leu

Lys Ser

Val Ser
160

Asn Gln
175

Ile Asp

Ile Ser

Asn Glu

Ser Ile
240

Gly Ala
255

tggacagcaa
cattaataca
actgagttcc
tgcggcagge
ttccegtaac
aatcaacaac
ctctgattee
tegegtttet

gaaaatccag

60

120

180

240

300

360

420

480

540
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-continued

60

gttggtgcta
tceggtggty
gcagccaaga
gacgcagtte
ctttag

<210> SEQ I

<211> LENGT.
<212> TYPE:

acgatggtga
gtggtggaat
aaagtaccge

gttettetet

D NO 40
H: 261
PRT

aaccattacc

tctagactce

taacccactg

gggggcaatt

atcgatctge

atgggtacat

gcettcaatty

caaaaccgtt

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 40

Met Arg Gly
1

Gly Gly Gln
Pro Met Ala
35

Asn Asn Leu
50

Leu Ser Ser
65

Gln Ala Ile

Ala Ser Arg

Gly Ala Leu

115

Ser Val Gln
130

Ile Gln Asp
145

Asn Gln Thr

Met Lys Ile

Leu Gln Lys

195

Asp Ser Met
210

Ser Thr Ala
225

Asp Ala Val

Ala Ile Thr

<210> SEQ I
<211> LENGT.
<212> TYPE:

Ser His His His His

5

Gln Met Gly Arg Asp

20

Gln Val Ile Asn Thr

40

Asn Lys Ser Gln Ser

55

Gly Leu Arg Ile Asn

70

Ala Asn Arg Phe Thr

85

Asn Ala Asn Asp Gly

100

Asn Glu Ile Asn Asn

120

Ala Thr Asn Gly Thr

135

Glu Ile Gln Gln Arg
150

Gln Phe Asn Gly Val

165

Gln Val Gly Ala Asn

180

Ile Ile Pro Gly Ile

200

Gly Thr Leu Ile Asn

215

Asn Pro Leu Ala Ser
230

Arg Ser Ser Leu Gly

245

Asn Leu
260

D NO 41
H: 849
DNA

His

Leu

25

Asn

Ser

Ser

Ser

Ile

105

Asn

Asn

Leu

Lys

Asp

185

Ser

Glu

Ile

Ala

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 41

His

10

Tyr

Ser

Leu

Ala

Asn

90

Ser

Leu

Ser

Glu

Val

170

Gly

Gly

Asp

Asp

Ile
250

Gly

Asp

Leu

Ser

Lys

75

Ile

Ile

Gln

Asp

Glu

155

Leu

Glu

Gly

Ala

Ser

235

Gln

aaaaaattat

taatcaatga

attctgeatt

ttgattcage

Met

Asp

Ser

Ser

60

Asp

Lys

Ala

Arg

Ser

140

Ile

Ser

Thr

Gly

Ala

220

Ala

Asn

Ala

Asp

Leu

45

Ala

Asp

Gly

Gln

Val

125

Asp

Asp

Gln

Ile

Gly

205

Ala

Leu

Arg

Ser

Asp

30

Leu

Ile

Ala

Leu

Thr

110

Arg

Leu

Arg

Asp

Thr

190

Gly

Ala

Ser

Phe

cccegggaatt
agacgctgee
gtcaaaagtg

cattaccaac

Met Thr
15

Lys Asp

Thr Gln

Glu Arg

Ala Gly
80

Thr Gln
95

Thr Glu

Glu Leu

Lys Ser

Val Ser
160

Asn Gln
175

Ile Asp

Ile Leu

Lys Lys

Lys Val

240

Asp Ser
255

atgcggggtt ctcatcatca tcatcatcat ggtatggcta gecatgactgg tggacagcaa

600

660

720

780

786

60
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62

-continued
atgggtcggg atctgtacga cgatgacgat aaggatccga tggcacaagt cattaataca 120
aacagcctgt cgctgttgac ccagaataac ctgaacaaat ctcagtcctc actgagttec 180
gctattgagc gtctgtccte tggtctgcgt atcaacagcg cgaaagacga tgcggcaggce 240
caggcgattg ctaaccgctt cacttctaat atcaaaggcc tgactcaggc ttcccgtaac 300
gctaacgacg gcatttctat tgcgcagacc actgaaggtg cgctgaatga aatcaacaac 360
aacctgcagce gtgtgcgtga gttgtctgtt caggccacta acgggactaa ctctgattcc 420
gatctgaaat ctatccagga tgaaattcag caacgtctgg aagaaatcga tcgegtttcet 480
aatcagatcc cgggaatttc cggtggtggt ggtggaattc tagactccat gggtacatta 540
atcaatgaag acgctgccgc agccaagaaa agtaccgcta acccactggc ttcaattgat 600
tctgcattgt caaaagtgga cgcagttcgt tcttctectgg gggcaattca aaaccgtttt 660
gattcagcca ttaccaacct tggcaatacg gtaaccaatc tgaactccgc gecgtagcegt 720
atcgaagatg ctgactatgc aacggaagtt tctaatatgt ctaaagcgca gattctgcag 780
caggctggta cttcecgttet ggcgcaggct aaccaggttc cgcaaaacgt cctctcttta 840
ctgcgttag 849

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 42
H: 282
PRT

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 42

Met Arg Gly
1

Gly Gly Gln
Pro Met Ala
35

Asn Asn Leu
50

Leu Ser Ser
65

Gln Ala Ile

Ala Ser Arg

Gly Ala Leu
115

Ser Val Gln
130

Ile Gln Asp
145

Asn Gln Ile

Met Gly Thr

Ala Asn Pro
195

Val Arg Ser
210

Ser His His His His

Gln Met Gly Arg Asp

20

Gln Val Ile Asn Thr

40

Asn Lys Ser Gln Ser

55

Gly Leu Arg Ile Asn

70

Ala Asn Arg Phe Thr

85

Asn Ala Asn Asp Gly

100

Asn Glu Ile Asn Asn

120

Ala Thr Asn Gly Thr

135

Glu Ile Gln Gln Arg
150

Pro Gly Ile Ser Gly

165

Leu Ile Asn Glu Asp

180

Leu Ala Ser Ile Asp

200

Ser Leu Gly Ala Ile

215

His

Leu

25

Asn

Ser

Ser

Ser

Ile

105

Asn

Asn

Leu

Gly

Ala

185

Ser

Gln

His

10

Tyr

Ser

Leu

Ala

Asn

90

Ser

Leu

Ser

Glu

Gly

170

Ala

Ala

Asn

Gly

Asp

Leu

Ser

Lys

75

Ile

Ile

Gln

Asp

Glu

155

Gly

Ala

Leu

Arg

Met Ala Ser
Asp Asp Asp
30

Ser Leu Leu
45

Ser Ala Ile

Asp Asp Ala

Lys Gly Leu

Ala Gln Thr
110

Arg Val Arg
125

Ser Asp Leu
140

Ile Asp Arg

Gly Ile Leu

Ala Lys Lys

190

Ser Lys Val
205

Phe Asp Ser
220

Met Thr
15

Lys Asp

Thr Gln

Glu Arg

Ala Gly

80

Thr Gln
95

Thr Glu

Glu Leu

Lys Ser

Val Ser
160

Asp Ser
175
Ser Thr

Asp Ala

Ala Ile
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-continued

64

Thr Asn Leu
225

Ile Glu Asp

Gln Ile Leu

Val Pro Gln
275

<210> SEQ I
<211> LENGT.
<212> TYPE:

Gly Asn Thr Val Thr
230

Ala Asp Tyr Ala Thr

245

Gln Gln Ala Gly Thr

260

Asn Val Leu Ser Leu

D NO 43
H: 690
DNA

280

Asn

Glu

Ser

265

Leu

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 43

atgeggggtte
atgggtcggg
ctgactcagg
gegetgaatyg
aacgggacta
gaagaaatcg
ctagactcca
aacccactgg
ggggcaatte
ctgaactceg
tctaaagege

ccgcaaaacyg

ctcatcatca

atctgtacga

cttececegtaa

aaatcaacaa

actctgatte

atcgegttte

tgggtacatt

cttcaattga

aaaaccgttt

cgegtagecyg

agattctgca

tcectetettt

<210> SEQ ID NO 44
<211> LENGTH: 229

<212> TYPE:

PRT

tcatcatcat

cgatgacgat

cgctaacgac

caacctgcag

cgatctgaaa

taatcagatc

aatcaatgaa

ttetgeattyg

tgattcagece

tatcgaagat

gcaggctggt

actgcgttag

Leu
Val
250

Val

Arg

Asn
235

Ser

Leu

ggtatggceta

aaggatcegt

ggcatttcta

cgtgtgegtg

tctatccagyg

ccgggaattt

gacgctgecyg

tcaaaagtgg

attaccaacc

getgactatg

acttcegtte

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 44

Met Arg Gly
1

Gly Gly Gln
Pro Phe Thr
35

Asn Asp Gly
50

Ile Asn Asn
65

Asn Gly Thr

Gln Gln Arg

Ile Ser Gly
115

Asn Glu Asp
130

Ser His His His His

5

Gln Met Gly Arg Asp

20

Ser Asn Ile Lys Gly

Ile Ser Ile Ala Gln

55

Asn Leu Gln Arg Val

70

Asn Ser Asp Ser Asp

85

Leu Glu Glu Ile Asp

100

Gly Gly Gly Gly Ile

120

Ala Ala Ala Ala Lys

135

His

Leu

25

Leu

Thr

Arg

Leu

Arg
105

Leu

Lys

His

10

Tyr

Thr

Thr

Glu

Lys

90

Val

Asp

Ser

Gly

Asp

Gln

Glu

Leu

75

Ser

Ser

Ser

Thr

Ser Ala Arg

Asn Met Ser

Ala Gln Ala
270

gecatgactgg

tcacttctaa
ttgcgcagac
agttgtetgt
atgaaattca
ceggtggtgg
cagccaagaa
acgcagtteg
ttggcaatac
caacggaagt

tggcgcaggc

Met Ala Ser
Asp Asp Asp
30

Ala Ser Arg

Gly Ala Leu
60

Ser Val Gln

Ile Gln Asp

Asn Gln Ile

110

Met Gly Thr
125

Ala Asn Pro
140

Ser Arg
240

Lys Ala
255

Asn Gln

tggacagcaa
tatcaaaggc
cactgaaggt
tcaggccact
gcaacgtetg
tggtggaatt
aagtaccget
ttcttetety
ggtaaccaat
ttctaatatg

taaccaggtt

Met Thr
15

Lys Asp

Asn Ala

Asn Glu

Ala Thr
80

Glu Ile
95
Pro Gly

Leu Ile

Leu Ala

60

120

180

240

300

360

420

480

540

600

660

690
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-continued

66

Ser Ile Asp
145

Gly Ala Ile

Thr Val Thr

Tyr Ala Thr

195

Ala Gly Thr
210

Leu Ser Leu
225

<210> SEQ I
<211> LENGT.
<212> TYPE:

Ser Ala Leu Ser Lys
150

Gln Asn Arg Phe Asp

165

Asn Leu Asn Ser Ala

180

Glu Val Ser Asn Met

200

Ser Val Leu Ala Gln

Leu Arg

D NO 45
H: 684
DNA

215

Val

Ser

Arg

185

Ser

Ala

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 45

atgeggggtte
atgggtcggg
aacagcctgt
gctattgage
caggcgattyg
gctaacgacyg
aacctgcage
gatctgaaat
aatcagatcc
atcaatgaag
tetgeattgt
gattcagcca
<210> SEQ I

<211> LENGT.
<212> TYPE:

ctcatcatca
atctgtacga
cgctgttgac
gtctgtecte
ctaaccgett
gcatttetat
gtgtgcegtga
ctatccagga
cgggaattte
acgctgeege
caaaagtgga
ttaccaacct
D NO 46

H: 227
PRT

tcatcatcat

cgatgacgat

ccagaataac

tggtctgegt

cacttctaat

tgcgcagacce

gttgtetgtt

tgaaattcag

cggtggtgge

agccaagaaa

cgcagttegt

ttag

Asp

Ala

170

Ser

Lys

Asn

Ala

155

Ile

Arg

Ala

Gln

ggtatggceta

aaggatccga

ctgaacaaat

atcaacagcg

atcaaaggcc

actgaaggtyg

caggccacta

caacgtctygg

ggtggaattce

agtaccgcta

tcettetetgy

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 46

Met Arg Gly
1

Gly Gly Gln

Pro Met Ala
35

Asn Asn Leu
50

Leu Ser Ser
65

Gln Ala Ile

Ala Ser Arg

Ser His His His His

5

Gln Met Gly Arg Asp

20

Gln Val Ile Asn Thr

40

Asn Lys Ser Gln Ser

55

Gly Leu Arg Ile Asn

70

Ala Asn Arg Phe Thr

85

Asn Ala Asn Asp Gly

100

His

Leu

25

Asn

Ser

Ser

Ser

Ile
105

His

Tyr

Ser

Leu

Ala

Asn

90

Ser

Gly

Asp

Leu

Ser

Lys

Ile

Ile

Val Arg Ser

Thr Asn Leu

Ile Glu Asp

190

Gln Ile Leu
205

Val Pro Gln
220

gecatgactgg

tggcacaagt
ctcagtecte
cgaaagacga
tgactcagge
cgctgaatga
acgggactaa
aagaaatcga
tagactccat
acccactgge

gggcaattca

Met Ala Ser
Asp Asp Asp
30

Ser Leu Leu
45

Ser Ala Ile
60

Asp Asp Ala

Lys Gly Leu

Ala Gln Thr
110

Ser Leu
160

Gly Asn
175

Ala Asp

Gln Gln

Asn Val

tggacagcaa
cattaataca
actgagttcc
tgcggcagge
ttccegtaac
aatcaacaac
ctctgattee
tegegtttet
gggtacatta
ttcaattgat

aaaccgtttt

Met Thr
15

Lys Asp

Thr Gln

Glu Arg

Ala Gly
80

Thr Gln
95

Thr Glu

60

120

180

240

300

360

420

480

540

600

660

684
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68

Gly Ala Leu
115

Ser Val Gln
130

Ile Gln Asp
145

Asn Gln Ile

Met Gly Thr

Ala Asn Pro

195

Val Arg Ser
210

Thr Asn Leu
225

<210> SEQ I
<211> LENGT.
<212> TYPE:

Asn Glu Ile Asn Asn

120

Ala Thr Asn Gly Thr

135

Glu Ile Gln Gln Arg
150

Pro Gly Ile Ser Gly

165

Leu Ile Asn Glu Asp

180

Leu Ala Ser Ile Asp

200

Ser Leu Gly Ala Ile

D NO 47
H: 525
DNA

215

Asn

Asn

Leu

Gly

Ala

185

Ser

Gln

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 47

atgeggggtte
atgggtcggg
ctgactcagg
gegetgaatyg
aacgggacta
gaagaaatcg
ctagactcca
aacccactgg

ggggcaatte

<210> SEQ I
<211> LENGT.
<212> TYPE:

ctcatcatca

atctgtacga

cttececegtaa

aaatcaacaa

actctgatte

atcgegttte

tgggtacatt

cttcaattga

aaaaccgttt

D NO 48

H: 174
PRT

tcatcatcat

cgatgacgat

cgctaacgac

caacctgcag

cgatctgaaa

taatcagatc

aatcaatgaa

ttetgeattyg

tgattcagece

Leu

Ser

Glu

Gly

170

Ala

Ala

Asn

Gln

Asp

Glu

155

Gly

Ala

Leu

Arg

ggtatggceta

aaggatcegt

ggcatttcta

cgtgtgegtg

tctatccagyg

ccgggaattt

gacgctgecyg

tcaaaagtgg

attaccaacc

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 48

Met Arg Gly
1

Gly Gly Gln

Pro Phe Thr
35

Asn Asp Gly
50

Ile Asn Asn
65

Asn Gly Thr

Gln Gln Arg

Ser His His His His

5

Gln Met Gly Arg Asp

20

Ser Asn Ile Lys Gly

40

Ile Ser Ile Ala Gln

55

Asn Leu Gln Arg Val

70

Asn Ser Asp Ser Asp

85

Leu Glu Glu Ile Asp

100

His

Leu

25

Leu

Thr

Arg

Leu

Arg
105

His

Tyr

Thr

Thr

Glu

Lys

90

Val

Gly

Asp

Gln

Glu

Leu

75

Ser

Ser

Arg Val Arg
125

Ser Asp Leu
140

Ile Asp Arg

Gly Ile Leu

Ala Lys Lys

190

Ser Lys Val
205

Phe Asp Ser
220

gecatgactgg

tcacttctaa
ttgcgcagac
agttgtetgt
atgaaattca
ceggtggtgg
cagccaagaa
acgcagtteg

tttag

Met Ala Ser
Asp Asp Asp
30

Ala Ser Arg
45

Gly Ala Leu
60

Ser Val Gln

Ile Gln Asp

Asn Gln Ile
110

Glu Leu

Lys Ser

Val Ser
160

Asp Ser
175

Ser Thr

Asp Ala

Ala Ile

tggacagcaa
tatcaaaggc
cactgaaggt
tcaggccact
gcaacgtetg
tggtggaatt
aagtaccget

ttettetetyg

Met Thr
15

Lys Asp

Asn Ala

Asn Glu

Ala Thr
80

Glu Ile
95

Pro Gly

60

120

180

240

300

360

420

480

525



69

US 9,205,095 B2
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70

Ile Ser Gly Gly Gly Gly Gly Ile

115

Asn Glu Asp
130

Ser Ile Asp
145

Gly Ala Ile

<210> SEQ I
<211> LENGT.
<212> TYPE:

120

Ala Ala Ala Ala Lys

135

Ser Ala Leu Ser Lys
150

Gln Asn Arg Phe Asp

165
D NO 49
H: 762

DNA

Leu

Lys

Val

Ser

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 49

atgeggggtte
atgggtcggg
aacagcctgt
gctattgage
caggcgattyg
gctaacgacyg
aacctgcage
ggtggtggaa
aaaagtaccg
cgttettete
acggtaacca
gtttctaata
gctaaccagg
<210> SEQ I

<211> LENGT.
<212> TYPE:

ctcatcatca

atctgtacga

cgctgttgac

gtctgtecte

ctaaccgett

gcatttctat

gtgtgcgtga

ttctagactce

ctaacccact

tgggggcaat

atctgaactce

tgtctaaage

ttcecgcaaaa

D NO 50

H: 253
PRT

tcatcatcat

cgatgacgat

ccagaataac

tggtctgegt

cacttctaat

tgcgcagacce

gttgtetgtt

catgggtaca

ggcttcaatt

tcaaaaccgt

cgcegegtage

gcagattcetyg

cgtectetet

Asp

Ser

Asp

Ala
170

Ser

Thr

Ala

155

Ile

ggtatggceta

aaggatccga

ctgaacaaat

atcaacagcg

atcaaaggcc

actgaaggtyg

caggccacta

ttaatcaatg

gattctgcat

tttgattcag

cgtatcgaag

cagcaggcetyg

ttactgegtt

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 50

Met Arg Gly
1

Gly Gly Gln

Pro Met Ala
35

Asn Asn Leu
50

Leu Ser Ser
65

Gln Ala Ile

Ala Ser Arg

Gly Ala Leu

115

Ser Val Gln

Ser His His His His

5

Gln Met Gly Arg Asp

20

Gln Val Ile Asn Thr

40

Asn Lys Ser Gln Ser

55

Gly Leu Arg Ile Asn

70

Ala Asn Arg Phe Thr

85

Asn Ala Asn Asp Gly

100

Asn Glu Ile Asn Asn

120

Ala Thr Ile Pro Gly

His

Leu

25

Asn

Ser

Ser

Ser

Ile

105

Asn

Ile

His

10

Tyr

Ser

Leu

Ala

Asn

90

Ser

Leu

Ser

Gly

Asp

Leu

Ser

Lys

75

Ile

Ile

Gln

Gly

Met Gly Thr
125

Ala Asn Pro
140

Val Arg Ser

Thr Asn Leu

gecatgactgg

tggcacaagt
ctcagtecte
cgaaagacga
tgactcagge
cgctgaatga
tccegggaat
aagacgctge
tgtcaaaagt
ccattaccaa
atgctgacta
gtacttcegt

ag

Met Ala Ser

Asp Asp Asp

Ser Leu Leu
45

Ser Ala Ile
60

Asp Asp Ala

Lys Gly Leu

Ala Gln Thr

110

Arg Val Arg
125

Gly Gly Gly

Leu Ile

Leu Ala

Ser Leu
160

tggacagcaa
cattaataca
actgagttcc
tgcggcagge
ttccegtaac
aatcaacaac
ttceggtggt
cgcagccaag
ggacgcagtt
ccttggcaat
tgcaacggaa

tctggegeag

Met Thr
15

Lys Asp

Thr Gln

Glu Arg

Ala Gly
80

Thr Gln
95
Thr Glu

Glu Leu

Gly Ile

60

120

180

240

300

360

420

480

540

600

660

720

762



71

US 9,205,095 B2

72

-continued
130 135 140
Leu Asp Ser Met Gly Thr Leu Ile Asn Glu Asp Ala Ala Ala Ala Lys
145 150 155 160
Lys Ser Thr Ala Asn Pro Leu Ala Ser Ile Asp Ser Ala Leu Ser Lys
165 170 175
Val Asp Ala Val Arg Ser Ser Leu Gly Ala Ile Gln Asn Arg Phe Asp
180 185 190
Ser Ala Ile Thr Asn Leu Gly Asn Thr Val Thr Asn Leu Asn Ser Ala
195 200 205
Arg Ser Arg Ile Glu Asp Ala Asp Tyr Ala Thr Glu Val Ser Asn Met
210 215 220
Ser Lys Ala Gln Ile Leu Gln Gln Ala Gly Thr Ser Val Leu Ala Gln
225 230 235 240
Ala Asn Gln Val Pro Gln Asn Val Leu Ser Leu Leu Arg
245 250
<210> SEQ ID NO 51
<211> LENGTH: 597
<212> TYPE: DNA
<213> ORGANISM: Salmonella dublin
<400> SEQUENCE: 51
atgcggggtt ctcatcatca tcatcatcat ggtatggcta gcatgactgg tggacagcaa 60
atgggtcggg atctgtacga cgatgacgat aaggatccga tggcacaagt cattaataca 120
aacagcctgt cgctgttgac ccagaataac ctgaacaaat ctcagtccte actgagttce 180
gctattgage gtetgtcecte tggtetgegt atcaacageyg cgaaagacga tgcggcagge 240
caggcgattg ctaaccgett cacttctaat atcaaaggec tgactcagge ttcccgtaac 300
gctaacgacyg gcatttctat tgcgcagacce actgaaggtyg cgctgaatga aatcaacaac 360
aacctgcage gtgtgegtga gttgtetgtt caggccacta tceccgggaat ttceggtggt 420
ggtggtggaa ttctagactc catgggtaca ttaatcaatg aagacgctgc cgcagccaag 480
aaaagtaccg ctaacccact ggcttcaatt gattctgecat tgtcaaaagt ggacgcagtt 540
cgttettete tgggggcaat tcaaaaccgt tttgattcag ccattaccaa cctttag 597
<210> SEQ ID NO 52
<211> LENGTH: 198
<212> TYPE: PRT
<213> ORGANISM: Salmonella dublin
<400> SEQUENCE: 52
Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr
1 5 10 15
Gly Gly Gln Gln Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp
20 25 30
Pro Met Ala Gln Val Ile Asn Thr Asn Ser Leu Ser Leu Leu Thr Gln
35 40 45
Asn Asn Leu Asn Lys Ser Gln Ser Ser Leu Ser Ser Ala Ile Glu Arg
50 55 60
Leu Ser Ser Gly Leu Arg Ile Asn Ser Ala Lys Asp Asp Ala Ala Gly
65 70 75 80
Gln Ala Ile Ala Asn Arg Phe Thr Ser Asn Ile Lys Gly Leu Thr Gln
85 90 95
Ala Ser Arg Asn Ala Asn Asp Gly Ile Ser Ile Ala Gln Thr Thr Glu
100 105 110
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74

Gly Ala Leu
115

Ser Val Gln
130

Leu Asp Ser
145

Lys Ser Thr

Val Asp Ala

Ser Ala Ile
195

<210> SEQ I
<211> LENGT.
<212> TYPE:

Asn Glu Ile Asn Asn

120

Ala Thr Ile Pro Gly

135

Met Gly Thr Leu Ile
150

Ala Asn Pro Leu Ala

165

Val Arg Ser Ser Leu

180

Thr Asn Leu

D NO 53
H: 672
DNA

Asn

Ile

Asn

Ser

Gly
185

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 53

atgeggggtte
atgggtcggg
aacagcctgt
gctattgage
caggcgattyg
gctaacgaca
ttaatcaatg
gattctgcat
tttgattcag
cgtatcgaag
cagcaggetyg
ttactgegtt
<210> SEQ I
<211> LENGT.

<212> TYPE:
<213> ORGAN

ctcatcatca

atctgtacga

cgctgttgac

gtctgtecte

ctaaccgett

tccegggaat

aagacgctge

tgtcaaaagt

ccattaccaa

atgctgacta

gtacttcegt

ag

D NO 54

H: 223
PRT

tcatcatcat

cgatgacgat

ccagaataac

tggtctgegt

cacttctaat

ttceggtggt

cgcagcecaag

ggacgcagtt

ccttggeaat

tgcaacggaa

tctggegeag

Leu

Ser

Glu

Ile

170

Ala

Gln

Gly

Asp

155

Asp

Ile

ggtatggceta

aaggatccga

ctgaacaaat

atcaacagcg

atcaaaggcc

ggtggtggaa

aaaagtaccg

cgttettete

acggtaacca

gtttctaata

gctaaccagg

ISM: Salmonella dublin

<400> SEQUENCE: 54

Met Arg Gly
1

Gly Gly Gln

Pro Met Ala
35

Asn Asn Leu
50

Leu Ser Ser
65

Gln Ala Ile

Ala Ser Arg

Ser His His His His

Gln Met Gly Arg Asp

20

Gln Val Ile Asn Thr

40

Asn Lys Ser Gln Ser

55

Gly Leu Arg Ile Asn

70

Ala Asn Arg Phe Thr

85

Asn Ala Asn Asp Ile

100

His

Leu

25

Asn

Ser

Ser

Ser

Pro
105

His

Tyr

Ser

Leu

Ala

Asn

90

Gly

Gly

Asp

Leu

Ser

Lys

75

Ile

Ile

Arg Val Arg
125

Gly Gly Gly
140

Ala Ala Ala

Ser Ala Leu

Gln Asn Arg
190

gecatgactgg

tggcacaagt
ctcagtecte
cgaaagacga
tgactcagge
ttctagactce
ctaacccact
tgggggcaat
atctgaactce
tgtctaaage

ttccgcaaaa

Met Ala Ser

Asp Asp Asp
30

Ser Leu Leu
45

Ser Ala Ile
60

Asp Asp Ala

Lys Gly Leu

Ser Gly Gly
110

Glu Leu

Gly Ile

Ala Lys

160

Ser Lys
175

Phe Asp

tggacagcaa
cattaataca
actgagttcc
tgcggcagge
ttccegtaac
catgggtaca
ggcttcaatt
tcaaaaccgt
cgegegtage
gcagattetg

cgtectetet

Met Thr
15

Lys Asp

Thr Gln

Glu Arg

Ala Gly
80

Thr Gln
95

Gly Gly

60

120

180

240

300

360

420

480

540

600

660

672
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-continued

76

Gly Ile Leu Asp Ser Met Gly Thr

115

Ala Lys Lys
130

Ser Lys Val
145

Phe Asp Ser
Ser Ala Arg
Asn Met Ser

195
Ala Gln Ala

210

<210> SEQ I
<211> LENGT.
<212> TYPE:

120

Ser Thr Ala Asn Pro

135

Asp Ala Val Arg Ser
150

Ala Ile Thr Asn Leu

165

Ser Arg Ile Glu Asp

180

Lys Ala Gln Ile Leu

200

Asn Gln Val Pro Gln

D NO 55
H: 507
DNA

215

Leu

Leu

Ser

Gly

Ala

185

Gln

Asn

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 55

atgeggggtte
atgggtcggg
aacagcctgt
gctattgage
caggcgattyg
gctaacgaca
ttaatcaatg
gattctgcat
tttgattcag
<210> SEQ I

<211> LENGT.
<212> TYPE:

ctcatcatca

atctgtacga

cgctgttgac

gtctgtecte

ctaaccgett

tccegggaat

aagacgctge

tgtcaaaagt

ccattaccaa

D NO 56

H: 168
PRT

tcatcatcat

cgatgacgat

ccagaataac

tggtctgegt

cacttctaat

ttceggtggt

cgcagcecaag

ggacgcagtt

cctttag

Ile

Ala

Leu

Asn

170

Asp

Gln

Val

Asn

Ser

Gly

155

Thr

Tyr

Ala

Leu

ggtatggceta

aaggatccga

ctgaacaaat

atcaacagcg

atcaaaggcc

ggtggtggaa

aaaagtaccg

cgttettete

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 56

Met Arg Gly
1

Gly Gly Gln

Pro Met Ala
35

Asn Asn Leu
50

Leu Ser Ser
65

Gln Ala Ile

Ala Ser Arg

Gly Ile Leu
115

Ser His His His His

5

Gln Met Gly Arg Asp

20

Gln Val Ile Asn Thr

40

Asn Lys Ser Gln Ser

55

Gly Leu Arg Ile Asn

70

Ala Asn Arg Phe Thr

85

Asn Ala Asn Asp Ile

100

Asp Ser Met Gly Thr

120

His

Leu

25

Asn

Ser

Ser

Ser

Pro

105

Leu

His

10

Tyr

Ser

Leu

Ala

Asn
90

Gly

Ile

Gly

Asp

Leu

Ser

Lys

75

Ile

Ile

Asn

Glu Asp Ala
125

Ile Asp Ser
140

Ala Ala

Ala Leu

Ala Ile Gln Asn Arg

Val Thr Asn
Ala Thr Glu
190

Gly Thr Ser
205

Ser Leu Leu
220

gecatgactgg
tggcacaagt
ctcagtecte
cgaaagacga
tgactcagge
ttctagactce

ctaacccact

tgggggcaat

Met Ala Ser

Asp Asp Asp

Ser Leu Leu
45

Ser Ala Ile
60

Asp Asp Ala

Lys Gly Leu

Ser Gly Gly
110

Glu Asp Ala
125

160

Leu Asn
175

Val Ser

Val Leu

Arg

tggacagcaa
cattaataca
actgagttcc
tgcggcagge
ttccegtaac
catgggtaca
ggcttcaatt

tcaaaaccgt

Met Thr
15

Lys Asp

Thr Gln

Glu Arg

Ala Gly
80

Thr Gln
95

Gly Gly

Ala Ala

60

120

180

240

300

360

420

480

507
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-continued

78

Ala

Ser
145

Phe

Lys Lys Ser Thr Ala

130

Lys Val Asp Ala Val

150

Asp Ser Ala Ile Thr

165

<210> SEQ ID NO 57

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met

1

Asn

Ser

Ala

Ser

65

Ala

Gln

Gln

Lys

145

Gln

Ala

Leu

Ser

Ile

50

Arg

Leu

Gln

Asp

Thr

130

Ile

Lys

Gln

Asn

Gly

Ala

Asn

Asn

Ala

Glu

115

Gln

Gln

Ile

Val

Lys

20

Leu

Asn

Ala

Glu

Thr

100

Ile

Phe

Val

Asp

174

Asn Pro Leu Ala Ser

135

Arg Ser Ser Leu Gly

Asn

Leu

Salmonella enterica

57

Ile

Ser

Arg

Arg

Asn

Ile

85

Asn

Gln

Asn

Gly

Val
165

<210> SEQ ID NO 58

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met

1

Asn

Thr

Gln

Thr
65

Ala

Leu

Ala

Leu

Thr

Ile

50

Arg

Leu

Gln

Leu

Asn

Gly

35

Ser

Asn

Gln

Ser

Thr

Ala

20

Tyr

Asn

Ala

Gln

Ala
100

189

Asn

Gln

Ile

Phe

Asp

70

Asn

Gly

Gln

Gly

Ala

150

Lys

Thr

Ser

Asn

Thr

55

Gly

Asn

Thr

Arg

Val

135

Asn

Ser

Pseudomonas

58

Val

Ser

Arg

Arg

Asn

Ser

85

Asn

Asn

Ser

Ile

Leu

Asp

70

Thr

Gly

Thr

Asn

Asn

Ser

55

Gly

Asn

Ser

Asn

Ser

Ser

40

Ser

Ile

Asn

Asn

Leu

120

Lys

Asp

Leu

Ser

Leu

25

Ala

Asn

Ser

Leu

Ser

105

Glu

Val

Gly

Gly

Leu

10

Ser

Lys

Ile

Ile

Gln

90

Asp

Glu

Leu

Glu

Leu
170

aeruginosa

Asn

Asp

Ser

40

Asn

Ile

Ile

Asn

Ile

Leu

25

Ala

Gln

Ser

Leu

Ser
105

Ala

Asn

Lys

Ile

Leu

Gln

90

Asp

155

Ser

Ser

Asp

Lys

Ala

75

Arg

Ser

Ile

Ser

Thr

155

Asp

Ser

Thr

Asp

Ser

Ala

75

Arg

Ala

Ile Asp Ser Ala Leu

140

Ala Ile Gln Asn Arg

Leu

Ala

Asp

Gly

60

Gln

Val

Asp

Asp

Gln

140

Ile

Gly

Leu

Ser

Asp

Gly

60

Gln

Ile

Asp

Leu

Ile

Ala

45

Leu

Thr

Arg

Leu

Arg

125

Asp

Thr

Phe

Asn

Leu

Ala

45

Leu

Thr

Arg

Arg

Thr

Glu

30

Ala

Thr

Thr

Glu

Lys

110

Val

Asn

Ile

Asn

Thr

Gln

30

Ala

Asn

Ala

Asp

Ala
110

Gln

15

Arg

Gly

Gln

Glu

Leu

95

Ser

Ser

Gln

Asp

Gln

15

Arg

Gly

Val

Glu

Leu

95

Ala

160

Asn

Leu

Gln

Ala

Gly

80

Ser

Ile

Asn

Met

Leu
160

Arg

Leu

Leu

Ala

Gly

80

Ala

Leu
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-continued

80

Gln

Thr

Thr

145

Leu

Asn

Lys Glu Val Ala Ala Gln
115

Thr Thr Phe Gly Gly Arg
130 135

Ser Phe Gln Val Gly Ser
150

Gln Asn Ala Ser Ala Ser
165

Gly Ala Gly Thr Val Ala
180

<210> SEQ ID NO 59
<211> LENGTH: 179
<212> TYPE: PRT
<213> ORGANISM: Legionella pneumophila

<400> SEQUENCE: 59

Met
1
Asn

Ser

Ala

Gln

Asn

Ala

145

Ile

Gly

Ala Gln Val Ile Asn Thr
Leu Gly Val Ser Gly Asn
20

Ser Gly Leu Arg Ile Asn
35

Ile Ser Gln Arg Met Thr
50 55

Arg Asn Ala Asn Asp Gly
Met Gln Glu Thr Thr Asn
85

Gln Ala Ala Asn Ser Thr
100

Ser Glu Ile Ser Gln Leu
115

Thr Glu Phe Asn Gly Gln
130 135

Ser Phe Gln Val Gly Ala
150

Gly Ser Ile Lys Ala Ser
165

Thr Glu

<210> SEQ ID NO 60

<211> LENGTH: 174

<212> TYPE: PRT

<213> ORGANISM: Escherichia

<400> SEQUENCE: 60

Met

1

Asn

Ser

Ala

Ala Gln Val Ile Asn Thr
5

Leu Asn Lys Ser Gln Ser
20

Ser Gly Leu Arg Ile Asn
35

Ile Ala Asn Arg Phe Thr
50 55

Gln Ala
120

Lys Leu

Asn Ala

Ala Ile

Ser Val
185

Asn Val

Met Met
25

Ser Ala
40

Ala Gln

Ile Ser

Ile Leu

Asn Asn

105

Lys Ser
120

Arg Ile

Asn Ser

Ser Ile

coli

Asn Ser
Ser Leu
25

Ser Ala
40

Ala Asn

Glu

Leu

Tyr

Gly

170

Ala

Ala

Gln

Lys

Ile

Leu

Gln

90

Ser

Glu

Leu

Asn

Gly
170

Leu
10
Ser

Lys

Ile

Leu

Asp

Glu

155

Ser

Gly

Ser

Thr

Asp

Arg

Ala

75

Arg

Ser

Leu

Asp

Gln

155

Gly

Ser

Ser

Asp

Lys

Thr

Gly

140

Thr

Tyr

Thr

Leu

Ser

Asp

Gly

60

Gln

Met

Asp

Glu

Gly

140

Thr

Ile

Leu

Ala

Asp

Gly
60

Arg

125

Ser

Ile

Gln

Ala

Thr

Ile

Ala

45

Met

Val

Arg

Arg

Arg

125

Ser

Ile

Ala

Leu

Ile

Ala

45

Leu

Ile

Phe

Asp

Val

Ala

Gln

30

Ala

Asn

Ala

Glu

Ala

110

Ile

Phe

Asn

Thr

Thr

Glu

30

Ala

Thr

Ser

Gly

Ile

Gly
175

Gln

15

Arg

Gly

Gln

Glu

Leu

95

Ser

Ala

Ser

Phe

Ala
175

Gln
15
Arg

Gly

Gln

Asp

Thr

Ser

160

Ser

Arg

Leu

Leu

Ala

Gly

Ser

Ile

Gln

Gly

Ser

160

Thr

Asn

Leu

Gln

Ala
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82

Gln

Gln

Lys

145

Ala

Arg

Leu

Gln

Ala

Thr

130

Ile

Lys

Asn

Asn

Ala

Glu

115

Gln

Gln

Ile

Ala

Glu

Thr

100

Ile

Phe

Val

Asp

Asn

Ile

85

Asn

Thr

Asn

Gly

Ala
165

<210> SEQ ID NO 61

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Serratia marcescens

PRT

<400> SEQUENCE:

Met

1

Asn

Ser

Ala

Ser

65

Ala

Gln

Gln

Thr

145

Lys

<210>
<211>
<212>
<213>

<400>

Ala

Leu

Ser

Ile

50

Arg

Leu

Gln

Asp

Thr

130

Ile

Lys

Gln

Asn

Gly

Ser

Asn

Asn

Ala

Glu

115

Asp

Gln

Ile

Val

Lys

20

Leu

Asn

Ala

Glu

Gln

100

Ile

Phe

Val

Asp

PRT

SEQUENCE :

173

61

Ile

Ser

Arg

Arg

Asn

Val

85

Asn

Thr

Asn

Gly

Ala
165

SEQ ID NO 62
LENGTH:
TYPE:
ORGANISM: Bacillus subtilis

168

62

Asp

Asn

Gly

Gln

Gly

Ala

150

Lys

Asn

Gln

Ile

Phe

Asp

70

Asn

Gly

Gln

Gly

Ala

150

Lys

Gly

Asn

Thr

Arg

Val

135

Asn

Thr

Thr

Ser

Asn

Thr

55

Gly

Asp

Ser

Arg

Val

135

Asn

Gln

Ile

Asn

Asn

Leu

120

Lys

Asp

Leu

Asn

Ser

Ser

40

Ala

Ile

Asn

Asn

Leu

120

Lys

Asp

Leu

Ser

Leu

Ser

105

Glu

Val

Gly

Gly

Ser

Leu

25

Ala

Asn

Ser

Leu

Ser

105

Ser

Val

Gly

Gly

Met Arg Ile Asn His Asn Ile Ala Ala

1

5

Asn Ala Gly Ser Asn Ser Ala Ala Lys

20

25

Val

Gln

90

Asp

Glu

Leu

Glu

Leu
170

Leu

10

Gly

Lys

Ile

Leu

Gln

90

Thr

Glu

Leu

Glu

Met
170

Ala

75

Arg

Ser

Ile

Ala

Thr

155

Asp

Ser

Thr

Asp

Lys

Ala

75

Asn

Ser

Ile

Ser

Thr

155

Asp

Gln Thr Thr Glu Gly
Val Arg Glu Leu Thr
95

Asp Leu Ser Ser Ile
110

Asp Arg Val Ser Glu
125

Glu Asn Asn Glu Met
140

Ile Thr Ile Asn Leu
160

Gly Phe Asn

Leu Met Ala Gln Asn
15

Ala Ile Glu Arg Leu
30

Asp Ala Ala Gly Gln
45

Gly Leu Thr Gln Ala
60

Gln Thr Thr Glu Gly
80

Ile Arg Arg Leu Thr
95

Asp Leu Lys Ser Ile
110

Asn Arg Ile Ser Glu
125

Ser Asp Gln Lys Leu
140

Thr Asp Ile Asp Leu
160

Thr Phe

Leu Asn Thr Ser Arg Gln Leu

10

15

Asn Met Glu Lys Leu Ser Ser

30

Gly Leu Arg Ile Asn Arg Ala Gly Asp Asp Ala Ala Gly Leu Ala Ile

35

40

45
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-continued

84

Ser Glu Lys Met Arg Ser Gln Ile
50 55

Asn Ala Gln Asp Gly Ile Ser Leu
65 70

Asn Glu Thr His Ser Ile Leu Gln
85

Ala Ala Asn Asp Thr Asn Thr Asp
100

Glu Met Asp Gln Leu Ala Ser Glu
115 120

Glu Phe Asn Thr Lys Lys Leu Leu
130 135

Phe Gln Ile Gly Ala Asn Glu Gly
145 150

Lys Met Asp Ser Glu Ser Leu Lys
165

<210> SEQ ID NO 63
<211> LENGTH: 192
<212> TYPE: PRT

Arg Gly Leu Asp Met Ala Ser Lys
60

Ile Gln Thr Ser Glu Gly Ala Leu
75 80

Arg Met Ser Glu Leu Ala Thr Gln
90 95

Ser Asp Arg Ser Glu Leu Gln Lys
105 110

Val Thr Arg Ile Ser Thr Asp Thr
125

Asp Gly Thr Ala Gln Asn Leu Thr
140

Gln Thr Met Ser Leu Ser Ile Asn
155 160

<213> ORGANISM: Listeria monocytogenes

<400> SEQUENCE: 63

Met Lys Val Asn Thr Asn Ile Ile
1 5

Arg Lys Asn Asn Glu Gly Met Thr
20

Gly Lys Arg Ile Asn Ser Ser Leu
35 40

Val Thr Arg Met Asn Val Lys Ser
50 55

Asn Ser Ser Met Gly Ile Asp Leu
65 70

Ser Ser Met Ser Ser Ile Leu Gln
Ser Ser Asn Gly Ser Phe Ser Asp
100

Glu Phe Gly Ser Leu Ile Lys Glu
115 120

Asn Tyr Asn Asn Ile Lys Leu Leu
130 135

Thr Gln Val Ser Ile Gln Ala Ser
145 150

Ile Asp Leu Phe Asn Ala Lys Gly
165

Gly Ser Gly Ser Thr Val Ala Gly
180

<210> SEQ ID NO 64

<211> LENGTH: 174

<212> TYPE: PRT

<213> ORGANISM: Shigella sonnei

<400> SEQUENCE: 64

Met Ala Gln Val Ile Asn Thr Asn
1 5

Ser Leu Lys Thr Gln Glu Tyr Leu
10 15

Gln Ala Gln Glu Arg Leu Ala Ser
25 30

Asp Asp Ala Ala Gly Leu Ala Val
45

Thr Gly Leu Asp Ala Ala Ser Lys
60

Leu Gln Thr Ala Asp Ser Ala Leu
75 80

Arg Met Arg Gln Leu Ala Val Gln
90 95

Glu Asp Arg Lys Gln Tyr Thr Ala
105 110

Leu Asp His Val Ala Asp Thr Thr
125

Asp Gln Thr Ala Thr Gly Ala Ala
140

Asp Lys Ala Asn Asp Leu Ile Asn
155 160

Leu Ser Ala Gly Thr Ile Thr Leu
170 175

Tyr Ser Ala Leu Ser Val Ala Asp
185 190

Ser Leu Ser Leu Leu Thr Gln Asn
10 15
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-continued

86

Asn

Ser

Ala

Ser

65

Ala

Gln

Gln

Lys

145

Asp

<210>
<211>
<212>
<213>

<400>

Leu

Ser

Ile

50

Arg

Leu

Gln

Asp

Thr

130

Ile

Lys

Asn

Gly

35

Ala

Asn

Ser

Ala

Glu

115

Gln

Gln

Ile

Lys

20

Leu

Asn

Ala

Glu

Thr

100

Ile

Phe

Val

Asp

PRT

SEQUENCE :

Met Ala Gln Val

1

Asn

Ser

Ala

Ser

65

Ala

Gln

Gln

Thr
145

Lys

<210>
<211>
<212>
<213>

<400>

Leu

Ser

Ile

Arg

Leu

Gln

Asp

Thr

130

Ile

Asn

Asn

Gly

35

Ser

Asn

Asn

Ala

Glu

115

Asp

Gln

Ile

Lys

20

Leu

Asn

Ala

Glu

Gln

100

Ile

Phe

Val

Asn

PRT

SEQUENCE :

Ser

Arg

Arg

Asn

Ile

Asn

Thr

Asn

Gly

Ala
165

SEQ ID NO 65
LENGTH:
TYPE:
ORGANISM: Edwardsiella tarda

174

65

Ile

Ser

Arg

Arg

Asn

Val

85

Asn

Thr

Asn

Gly

Ala
165

SEQ ID NO 66
LENGTH:
TYPE:
ORGANISM: Acidovorax avenae

186

66

Gln

Ile

Phe

Asp

70

Asn

Gly

Gln

Gly

Ala

150

Lys

Asn

Gln

Ile

Phe

Asp

70

Asn

Gly

Gln

Gly

Ala
150

Gln

Ser

Asn

Thr

55

Gly

Asn

Thr

Arg

Val

135

Asn

Thr

Thr

Ser

Asn

Thr

55

Gly

Asp

Ser

Arg

Val

135

Asn

Ser

Ser

Ser

40

Ala

Ile

Asn

Asn

Leu

120

Lys

Asp

Leu

Asn

Ala

Ser

40

Ala

Ile

Asn

Asn

Leu

120

Lys

Asp

Leu

Leu

25

Ala

Asn

Ser

Leu

Ser

105

Ser

Val

Gly

Gly

Ser

Leu

25

Ala

Asn

Ser

Leu

Ser

105

Ser

Val

Gly

Gly

Ser

Lys

Ile

Val

Gln

90

Asp

Glu

Leu

Glu

Leu
170

Leu

10

Gly

Lys

Ile

Leu

Gln

90

Ser

Glu

Leu

Glu

Leu
170

Ser

Asp

Lys

Ala

75

Arg

Ser

Ile

Ala

Thr

155

Asp

Ser

Thr

Asp

Asn

Ala

75

Asn

Ser

Ile

Ser

Thr
155

Asp

Ala

Asp

Gly

60

Gln

Ile

Asp

Asp

Ser

140

Ile

Asn

Leu

Ala

Asp

Gly

Gln

Ile

Asp

Asp

Lys

140

Ile

Lys

Ile

Ala

45

Leu

Thr

Arg

Leu

Arg

125

Asp

Glu

Phe

Met

Ile

Ala

45

Leu

Thr

Arg

Leu

Arg

125

Asp

Asp

Phe

Glu

30

Ala

Thr

Thr

Glu

Asn

110

Val

Gln

Ile

Ser

Ala

Glu

30

Ala

Thr

Thr

Arg

Gln

110

Ile

Gln

Ile

Asn

Arg

Gly

Gln

Glu

Leu

95

Ser

Ser

Thr

Ala

Gln

15

Arg

Gly

Gln

Glu

Leu

95

Ser

Ser

Lys

Asp

Leu

Gln

Ala

Gly

80

Ser

Ile

Asn

Met

Leu
160

Asn

Leu

Gln

Ala

Gly

80

Thr

Ile

Gln

Leu

Leu
160
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-continued

88

Met

Asn

Ser

Ala

Gln

Asn

Ala

145

Thr

Ala

<210>
<211>
<212>
<213>

<400>

Ala

Leu

Ser

Ile

50

Arg

Leu

Gln

Ala

Thr

130

Thr

Gly

Ser

Ser

Ser

Gly

35

Ser

Asn

Lys

Ser

Glu

115

Glu

Phe

Asn

Gly

Thr

Leu

20

Leu

Glu

Ala

Ser

Ala

100

Val

Phe

Gln

Phe

Ala

180

PRT

SEQUENCE :

Met Ala Val Ile

1

Leu

Ser

Ile

Arg

65

Leu

Gln

Asp

Thr

Ile
145

Lys

Asn

Gly

Ala

50

Asn

Asn

Ala

Glu

Gln
130

Gln

Ile

Lys

Leu

35

Asn

Ala

Glu

Gln

Ile

115

Phe

Val

Asp

Ser

20

Arg

Arg

Asn

Ile

Asn

100

Ser

Asn

Gly

Ser

<210> SEQ ID NO

Ile

Ser

Arg

Arg

Asn

Thr

85

Asn

Gly

Asn

Val

Arg

165

Ala

SEQ ID NO 67
LENGTH:
TYPE :
ORGANISM: Yersinia pestis

173

67

Asn

Gln

Ile

Phe

Asp

Asn

85

Gly

Leu

Gly

Ala

Lys
165

68

Asn

Gln

Ile

Phe

Asp

Gly

Ala

Gln

Gly

Gly

150

Thr

Thr

Thr

Ser

Asn

Thr

Gly

70

Asn

Ser

Arg

Lys

Asn

150

Ser

Thr

Ser

Asn

Thr

55

Gly

Asp

Thr

Leu

Gln

135

Ala

Asn

Ser

Asn

Ser

Ser

Ser

55

Ile

Asn

Asn

Leu

Lys
135

Asp

Leu

Asn

Ser

Ser

40

Ser

Ile

Ile

Asn

Leu

120

Lys

Asn

Asn

Gly

Ser

Leu

Ala

40

Asn

Ser

Leu

Ser

Ala
120
Val

Gly

Gly

Val

Leu

25

Ala

Gln

Ser

Leu

Ser

105

Ser

Leu

Ala

Tyr

Ala
185

Leu

Gly

Lys

Ile

Ile

Gln

Ser

105

Glu

Leu

Glu

Leu

Ser

10

Asn

Lys

Ile

Leu

Gln

90

Ser

Glu

Leu

Asn

Gly

170

Ser

Ser

10

Thr

Asp

Lys

Ala

Arg

Ser

Ile

Ala

Thr

Gly
170

Ser

Thr

Asp

Arg

Ala

75

Arg

Gly

Met

Asp

Gln

155

Ala

Leu

Ala

Asp

Gly

Gln

75

Val

Asp

Asp

Glu

Ile

155

Ser

Leu

Ser

Asp

Gly

60

Gln

Val

Asp

Asp

Gly

140

Thr

Gln

Leu

Ile

Ala

Leu

60

Thr

Arg

Leu

Arg

Asn
140

Asp

Tyr

Thr

Ile

Ala

45

Leu

Thr

Arg

Arg

Arg

125

Ser

Ile

Leu

Thr

Glu

Ala

45

Thr

Thr

Glu

Asp

Val

125

Thr

Ile

Ser

Ala

Gln

30

Ala

Asn

Ala

Glu

Lys

110

Ile

Phe

Thr

Thr

Gln

Arg

Gly

Gln

Glu

Leu

Ser

110

Ser

Thr

Asn

Gln

15

Arg

Gly

Gln

Glu

Leu

95

Ala

Ala

Gly

Ala

Ala
175

Asn

15

Leu

Gln

Ala

Gly

Thr

95

Ile

Asp

Met

Leu

Arg

Leu

Leu

Ala

Gly

Ala

Ile

Gly

Ser

Thr

160

Ser

Asn

Ser

Ala

Ala

Ser

80

Val

Gln

Gln

Ser

Gln
160
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-continued

90

<211> LENGTH:

<212> TYPE:

<213> ORGANISM: Photorhabdus luminescens

PRT

<400> SEQUENCE:

Met

1

Asn

Ser

Ala

Ala

65

Ala

Gln

Gln

Thr

145

Lys

Ala

Leu

Ser

Ile

50

Arg

Leu

Gln

Glu

Thr

130

Ile

Lys

Gln

Asn

Gly

Ala

Asn

Asn

Ser

Glu

115

Gln

Gln

Ile

Val

Arg

20

Leu

Asn

Ala

Glu

Gln

100

Val

Phe

Val

Asp

174

68

Ile

Ser

Arg

Arg

Asn

Ile

85

Asn

Thr

Asn

Gly

Lys
165

<210> SEQ ID NO 69

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Rhodobacter

PRT

<400> SEQUENCE:

Met
1
Met

Thr

Ile

Gln

Ala

Thr

Gln

145

Asp

Thr

Thr

Gly

Gly

50

Asn

Val

Ser

Glu

Thr

130

Leu

Ser

Thr

Lys

Leu

35

Glu

Ala

Glu

Ser

Gly
115
Phe

Gln

Ala

Ile

Val

20

Arg

Lys

Gln

Val

Asn

100

Lys

Asn

Ile

Ala

189

69

Asn

Asn

Ile

Met

Asp

Ser

85

Asp

Gln

Gly

Gly

Ala
165

Asn

Gln

Ile

Phe

Asp

70

Asn

Gly

Gln

Gly

Ala

150

Glu

Thr

Asp

Asn

Thr

Gly

Ser

Thr

Leu

Met

Ala

150

Thr

Thr

Gly

Asn

Thr

55

Gly

Thr

Ser

Arg

Val

135

Asn

Ala

Asn

Gln

Ala

Ala

55

Lys

Met

Asn

Ile

Lys
135

Asp

Asp

Asn

Thr

Ser

40

Ala

Ile

Asn

Asn

Leu

120

Arg

Asp

Leu

Ser

Leu

25

Ala

Asn

Ser

Leu

Ser

105

Lys

Val

Asn

Asn

Leu

10

Gly

Lys

Val

Ile

Gln

90

Glu

Glu

Leu

Glu

Leu
170

sphaeroides

Ile

Phe

Ala

40

Gln

Asn

Leu

Thr

Ala

120

Val

Ser

Ile

Gly

Asn

25

Lys

Val

Leu

Gln

Ala

105

Glu

Leu

Gly

Gly

Ala

Thr

Asp

Met

Val

Arg

90

Ala

Ile

Asp

Gln

Ala
170

Ser

Ser

Asp

Arg

Ala

75

Arg

Ser

Ile

Arg

Val

155

Gly

Ile

Ala

Asp

Gly

Asp

Leu

Asp

Asn

Gly

Thr

155

His

Leu

Ala

Asp

Gly

60

Gln

Ile

Asp

Asp

Glu

140

Ile

Lys

Ala

Met

Ala

Leu

60

Thr

Arg

Arg

Arg

Ser

140

Met

Lys

Leu

Ile

Ala

45

Leu

Thr

Arg

Ile

Arg

125

Asp

Asp

Phe

Ala

Thr

Ala

45

Asn

Thr

Glu

Gly

Val

125

Phe

Ala

Ile

Thr

Glu

30

Ala

Thr

Thr

Glu

Lys

110

Ile

Ser

Ile

Thr

Gln

Arg

30

Gly

Gln

Glu

Leu

Ser

110

Ala

Thr

Ile

Ser

Gln

15

Arg

Gly

Gln

Glu

Leu

95

Ser

Ser

Lys

Asp

Ala

Leu

Met

Ala

Gly

Ala

95

Leu

Glu

Gly

Asn

Ser
175

Asn

Leu

Gln

Ala

Gly

80

Thr

Ile

Glu

Met

Leu
160

Asn

Ser

Ala

Ile

Ala

Val

Ala

Ser

Lys

Val

160

Ala
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91

-continued

Ser Thr Val Val Ala Asp Ala Ala Leu Thr Asp Thr Thr
180 185

<210> SEQ ID NO 70

<211> LENGTH: 175

<212> TYPE: PRT

<213> ORGANISM: Xenorhabdus nematophila

<400> SEQUENCE: 70

Met Ala Ser Val Ile Asn Thr Asn Asp Ser Ala Leu Leu Ala Gln Asn
1 5 10 15

Asn Leu Thr Lys Ser Lys Gly Ile Leu Gly Ser Ala Ile Glu Arg Leu
20 25 30

Ser Ser Gly Leu Arg Ile Asn Ser Ala Lys Asp Asp Ala Ala Gly Gln
35 40 45

Ala Ile Ala Asn Arg Phe Thr Ala Asn Val Lys Gly Leu Thr Gln Ala
50 55 60

Ala Arg Asn Ala Asn Asp Gly Ile Ser Ile Ala Gln Thr Thr Glu Gly
65 70 75 80

Ala Leu Asn Glu Ile Asn Asn Asn Leu Gln Arg Ile Arg Glu Leu Thr
85 90 95

Val Gln Ser Glu Asn Gly Ser Asn Ser Lys Ser Asp Leu Asp Ser Ile
100 105 110

Gln Lys Glu Val Thr Gln Arg Leu Glu Glu Ile Asp Arg Ile Ser Thr
115 120 125

Gln Thr Gln Phe Asn Gly Ile Lys Val Leu Asn Gly Asp Val Thr Glu
130 135 140

Met Lys Ile Gln Val Gly Ala Asn Asp Asn Glu Thr Ile Gly Ile Lys
145 150 155 160

Leu Gly Lys Ile Asn Ser Glu Lys Leu Asn Leu Lys Glu Phe Ser
165 170 175

<210> SEQ ID NO 71

<211> LENGTH: 175

<212> TYPE: PRT

<213> ORGANISM: Proteus mirabilis

<400> SEQUENCE: 71

Met Ala Gln Val Ile Asn Thr Asn Tyr Leu Ser Leu Val Thr Gln Asn
1 5 10 15

Asn Leu Asn Arg Ser Gln Ser Ala Leu Gly Asn Ala Ile Glu Arg Leu
20 25 30

Ser Ser Gly Met Arg Ile Asn Ser Ala Lys Asp Asp Ala Ala Gly Gln

Ala Ile Ala Asn Arg Phe Thr Ser Asn Ile Asn Gly Leu Thr Gln Ala
50 55 60

Ser Arg Asn Ala Asn Asp Gly Ile Ser Val Ser Gln Thr Thr Glu Gly
65 70 75 80

Ala Leu Asn Glu Ile Asn Asn Asn Leu Gln Arg Ile Arg Glu Leu Thr
85 90 95

Val Gln Ala Lys Asn Gly Thr Asn Ser Asn Ser Asp Ile Asn Ser Ile
100 105 110

Gln Asn Glu Val Asn Gln Arg Leu Asp Glu Ile Asn Arg Val Ser Glu
115 120 125

Gln Thr Gln Phe Asn Gly Val Lys Val Leu Ser Gly Glu Lys Ser Lys
130 135 140
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93

-continued

Met Thr Ile Gln Val Gly Thr Asn Asp Asn Glu Val Ile Glu Phe Asn
145 150 155 160

Leu Asp Lys Ile Asp Asn Asp Thr Leu Gly Val Ala Ser Asp Lys
165 170 175

<210> SEQ ID NO 72

<211> LENGTH: 200

<212> TYPE: PRT

<213> ORGANISM: Butyrivibrio fibrisolvens

<400> SEQUENCE: 72

Met Val Val Gln His Asn Met Gln Ala Ala Asn Ala Ser Arg Met Leu
1 5 10 15

Gly Ile Thr Thr Gly Asp Gln Ser Lys Ser Thr Glu Lys Leu Ser Ser
20 25 30

Gly Phe Lys Ile Asn Arg Ala Ala Asp Asp Ala Ala Gly Leu Ser Ile
35 40 45

Ser Glu Lys Met Arg Lys Gln Ile Arg Gly Leu Asp Gln Ala Ser Thr
50 55 60

Asn Ala Ser Asp Gly Ile Ser Ala Val Gln Thr Ala Glu Gly Ala Leu
65 70 75 80

Thr Glu Val His Ser Met Leu Gln Arg Met Asn Glu Leu Ala Val Gln
85 90 95

Ala Ala Asn Gly Thr Asn Ser Glu Ser Asp Arg Ser Ser Ile Gln Asp
100 105 110

Glu Ile Asn Gln Leu Thr Thr Glu Ile Asp Arg Val Ala Glu Thr Thr
115 120 125

Lys Phe Asn Glu Thr Tyr Leu Leu Lys Gly Gly Asn Gly Asp Arg Thr
130 135 140

Val Arg Val Tyr Ala His Asp Ala Gly Leu Val Gly Ser Leu Ser Gln
145 150 155 160

Asn Thr Thr Lys Ala Thr Phe Gln Met Arg Lys Leu Glu Ile Gly Asp
165 170 175

Ser Tyr Thr Ile Gly Gly Thr Thr Tyr Lys Ile Gly Ala Glu Thr Val
180 185 190

Lys Glu Ala Met Thr Ala Leu Lys
195 200

<210> SEQ ID NO 73

<211> LENGTH: 177

<212> TYPE: PRT

<213> ORGANISM: Bordetella pertussis

<400> SEQUENCE: 73

Met Ala Ala Val Ile Asn Thr Asn Tyr Leu Ser Leu Val Ala Gln Asn
1 5 10 15

Asn Leu Asn Lys Ser Gln Ser Ala Leu Gly Ser Ala Ile Glu Arg Leu
20 25 30

Ser Ser Gly Leu Arg Ile Asn Ser Ala Lys Asp Asp Ala Ala Gly Gln
35 40 45

Ala Ile Ala Asn Arg Phe Thr Ala Asn Val Lys Gly Leu Thr Gln Ala
50 55 60

Ala Arg Asn Ala Asn Asp Gly Ile Ser Ile Ala Gln Thr Thr Glu Gly
65 70 75 80

Ala Leu Asn Glu Ile Asn Asn Asn Leu Gln Arg Ile Arg Glu Leu Thr
85 90 95
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-continued

96

Val Gln Ala Ser Asn Gly Thr

100

Gln Gln Glu Val Asn Gln Arg

115

Gln Thr Asp Phe Asn Gly Ile
130 135

Met Thr Leu Ser Ile Gln Val

145

150

Ile Lys Ile Asp Arg Asn Ser

Thr

<210>
<211>
<212>
<213>

<400>

165

SEQ ID NO 74

LENGTH: 167

TYPE: PRT

ORGANISM: Clostridium

SEQUENCE: 74

Met Ile Ile Asn His Asn Met

1

Met Gly Asn Ile Ala Thr Ala

20

Gly Leu Arg Ile Asn Arg Ala

35

Ser Glu Lys Met Arg Gly Gln

50

55

Asn Ala Gln Asp Gly Ile Ser

65

70

Ala Glu Thr His Ser Ile Leu

85

Ser Ala Asn Asp Thr Asn Val

100

Glu Ile Asn Ser Leu Thr Glu

115

Glu Phe Asn Thr Gln Lys Leu
130 135

Gln Ile Gly Ala Asn Ser Asn

145

150

Met Ser Ala Ala Ser Leu Gly

<210>
<211>
<212>
<213>

<400>

165

SEQ ID NO 75

LENGTH: 178

TYPE: PRT

ORGANISM: Xanthomonas

SEQUENCE: 75

Met Ala Gln Val Ile Asn Thr

1

Asn Leu Asn Thr Asn Ser Ser

20

Ser Ser Gly Lys Arg Ile Thr

35

Ala Ile Ser Glu Arg Phe Thr

50

55

Asn Ser Ala
105

Leu Glu Glu
120

Lys Val Leu

Gly Ala Lys

Asn Trp Asn
170

chauvoei

Asn Ala Leu
10

Gly Lys Ser
25

Gly Asp Asp
40

Ile Arg Gly

Leu Ile Gln

Gln Arg Met
90

Ala Val Asp
105

Glu Ile Asn
120

Leu Asp Gly

Gln Thr Val

campestris

Asn Val Met
10

Ser Met Ala
25

Ser Ala Ser
40

Thr Gln Ile

Ser

Ile

Lys

Asp

155

Leu

Asn

Met

Ala

Leu

Thr

75

Arg

Arg

Arg

Gly

Lys
155

Ser

Leu

Val

Arg

Asp Ile Asp Ser Ile
110

Asn Arg Ile Ala Glu
125

Ser Asn Ala Thr Asp
140

Asn Glu Thr Ile Asp
160

Tyr Asp Ala Val Gly
175

Ala His Arg Asn Met
15

Glu Lys Leu Ser Ser
30

Ala Gly Leu Ala Ile
45

Asp Gln Ala Ser Arg
Ala Glu Gly Ala Leu
80

Glu Leu Ser Val Gln
95

Thr Ala Ile Gln Asp
110

Ile Ser Gly Asp Thr
125

Phe Lys Gly Glu Phe
140

Leu Asp Ile Gly Asn
160

Leu Asn Ala Gln Arg
15

Ser Ile Gln Gln Leu
30

Asp Ala Ala Gly Leu
45

Gly Leu Asp Val Ala
60
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98

Asn

Gln

Ala

145

Ser

Ala

Arg

Met

Gln

Ser

Thr

130

Leu

Ile

Ser

Asn

Val

Ser

Glu

115

Ser

Phe

Val

Ala

Glu

Ala

100

Val

Phe

Gln

Asp

Asn

Ile

85

Asn

Lys

Asn

Val

Ala
165

<210> SEQ ID NO 76

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met

1

Asn

Ser

Ala

Ala

65

Ala

Gln

Gln

Gln

145

Asp

Pro

Leu

Ser

Ile

50

Arg

Leu

Gln

Lys

Thr

130

Ile

Gln

Asn

Gly

35

Ser

Asn

Val

Ser

Glu

115

Ser

Phe

Val

Val

Leu

Glu

Ala

Glu

Ala

100

Val

Phe

Gln

161

Asp

Gly

Ala

Gln

Gly

Gly

150

Asn

Gly

Asn

Thr

Leu

Thr

135

Ala

Val

Ile

Asn

Asn

Thr

120

Lys

Asp

Asp

Ser

Leu

Ser

105

Ser

Leu

Ala

Ser

Leu

Gln

90

Ala

Glu

Leu

Gly

Leu
170

Nitrosomonas europaea

76

Ile

Ser

Arg

Arg

Asn

Ile

Asn

Thr

Asn

Val

<210> SEQ ID NO 77

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Campylobacter lari

PRT

<400> SEQUENCE:

178

77

Asn

Gln

Ile

Met

Asp

70

Gly

Ala

Gln

Gly

Gly
150

Thr

Asn

Asn

Thr

55

Gly

Asn

Thr

Leu

Thr

135

Ala

Asn

Ser

Ser

40

Ser

Ile

Asn

Asn

Ile

120

Lys

Asn

Ile

Leu

25

Ala

Gln

Ser

Leu

Ser

105

Asp

Leu

Glu

Gly Phe Arg Ile Asn Thr Asn Gly Ala

1

5

Ala Gly Leu Asn Ser Arg Asn Leu Asp

20

25

Ser Gly Leu Arg Ile Asn Ser Ala Ala

35

40

Ala

10

Ser

Lys

Ile

Leu

Gln

90

Glu

Glu

Leu

Gly

Ala

75

Arg

Thr

Ile

Asn

Gln

155

Gly

Ser

Thr

Asp

Arg

Ala

75

Arg

Asp

Ile

Asp

Glu
155

Gln Thr Ala Glu Gly
Ile Arg Glu Leu Ser
95

Asp Arg Glu Ala Leu
110

Asp Arg Val Ala Asn
125

Gly Asp Phe Ser Gly
140

Thr Ile Gly Ile Asn
160

Lys Ala Asn Phe Ala
175

Leu Asn Ala Gln Arg
15

Ala Leu Gln Arg Leu
30

Asp Ala Ala Gly Leu
45

Gly Met Asn Gln Ala
60

Gln Thr Ala Glu Gly
80

Ile Arg Glu Leu Ala
95

Asp Arg Glu Ala Leu
110

Gln Arg Val Gly Glu
125

Gly Ser Phe Ala Ser
140

Thr Ile Asp Phe Thr
160

Ser Leu Asn Ala Gln Val Asn

10

15

Ser Ser Leu Ala Arg Leu Ser

30

Asp Asp Ala Ser Gly Leu Ala

45
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100

Ile

Asn

65

Met

Gln

Gly

Thr

Gln

145

Gly

Ala

Ala

Asn

Asp

Ala

Glu

Thr

130

Phe

Ser

Val

Asp

Ala

Glu

Ala

Ile

115

Tyr

Gln

Thr

Ser

Asn

Gln

Gln

100

Asn

Asn

Ile

Asn

Leu Lys
Asp Ala
70

Leu Lys
85

Asp Gly

Lys Leu

Gly Lys

Gly Asp

150

Ser Ala
165

<210> SEQ ID NO 78

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Pro
1

Ser

Leu

Asp

Leu

65

Gln

Leu

Ser

Gly

Ala

50

Gln

Asn

Ala

Leu

Asn

35

Asp

Gln

Val

Ser

Gly

20

Thr

Tyr

Ala

Leu

88

Thr

55

Asn

Ile

Gln

Met

Gln

135

Lys

Lys

Gln

Ser

Leu

Thr

Glu

120

Leu

Ala

Val

Ala

Met

Asp

Ala

105

Glu

Leu

Asn

Gly

Salmonella enterica

78

Ile Asp

Ala Ile

Val Thr

Ala Thr

Gly Thr

70

Ser Leu
85

<210> SEQ ID NO 79

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Ala
1

Ala

Leu

Asp

Leu

65

Gln

Ile

Asp

Thr

Thr

50

Gln

Ala

Ala

Leu

Asn

35

Asp

Gln

Val

Val

Gly

20

Ile

Phe

Ala

Leu

88

Ser

Gln

Asn

Glu

55

Ser

Leu

Pseudomonas

79

Val Asp

Ala Val

Ser Glu

Ala Ala

Gly Thr

70

Ser Leu
85

Asn

Gln

Asn

Glu

55

Ala

Leu

Ala

Asn

Leu

40

Val

Val

Arg

Leu

Arg

25

Asn

Ser

Leu

Asn

Leu

Thr

90

Lys

Leu

Ser

Gln

Gln
170

Ser

10

Phe

Ser

Asn

Ala

aeruginosa

Ala

Asn

Ala

40

Thr

Ile

Arg

Leu

Arg

25

Thr

Ala

Leu

Ala
10

Phe

Asn

Ala

Ala

Ser

Gln

75

Ile

Thr

Asp

Gly

Thr

155

Thr

Lys

Asp

Ala

Met

Gln
75

Ala

Lys

Ala

Leu

Gln
75

Leu

60

Ile

Lys

Arg

Asn

Ser

140

Val

Arg

Val

Ser

Arg

Ser

60

Ala

Ile

Asn

Arg

Ser

60

Ala

Gly

Ala

Val

Ala

Ile

125

Phe

Asn

Phe

Asp

Ala

Ser

45

Lys

Asn

Asp

Thr
Ser
45

Lys

Asn

Gln

Asp

Lys

Met

110

Ala

Ser

Ala

Glu

Ala

Ile

30

Arg

Ala

Gln

Ala

Ile

30

Arg

Asn

Gln

Ala

Lys

Ala

95

Ile

Asn

Asn

Thr

Thr
175

Val

Thr

Ile

Gln

Val

Gln
15

Asp

Ile

Gln

Leu

Ile

Ala

80

Thr

Gln

Thr

Ala

Ile

160

Gly

Arg

Asn

Glu

Ile

Pro
80

Arg

Asn

Lys

Val

Pro
80
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102

-continued
<210> SEQ ID NO 80
<211> LENGTH: 89
<212> TYPE: PRT
<213> ORGANISM: Legionella pneumophila
<400> SEQUENCE: 80
Ala Ile Lys Arg Ile Asp Ala Ala Leu Asn Ser Val Asn Ser Asn Arg
1 5 10 15
Ala Asn Met Gly Ala Leu Gln Asn Arg Phe Glu Ser Thr Ile Ala Asn
20 25 30
Leu Gln Asn Val Ser Asp Asn Leu Ser Ala Ala Arg Ser Arg Ile Gln
35 40 45
Asp Ala Asp Tyr Ala Ala Glu Met Ala Ser Leu Thr Lys Asn Gln Ile
50 55 60
Leu Gln Gln Ala Gly Thr Ala Met Leu Ala Gln Ala Asn Ser Leu Pro
65 70 75 80
Gln Ser Val Leu Ser Leu Leu Gly Arg
85
<210> SEQ ID NO 81
<211> LENGTH: 89
<212> TYPE: PRT
<213> ORGANISM: Escherichia coli
<400> SEQUENCE: 81
Pro Leu Glu Thr Ile Asp Lys Ala Leu Ala Lys Val Asp Asn Leu Arg
1 5 10 15
Ser Asp Leu Gly Ala Val Gln Asn Arg Phe Asp Ser Ala Ile Thr Asn
20 25 30
Leu Gly Asn Thr Val Asn Asn Leu Ser Ser Ala Arg Ser Arg Ile Glu
35 40 45
Asp Ala Asp Tyr Ala Thr Glu Val Ser Asn Met Ser Arg Ala Gln Ile
50 55 60
Leu Gln Gln Ala Gly Thr Ser Val Leu Ala Gln Ala Asn Gln Thr Thr
65 70 75 80
Gln Asn Val Leu Ser Leu Leu Gln Gly
85
<210> SEQ ID NO 82
<211> LENGTH: 88
<212> TYPE: PRT
<213> ORGANISM: Serratia marcescens
<400> SEQUENCE: 82
Pro Leu Ala Thr Leu Asp Lys Ala Leu Ala Gln Val Asp Gly Leu Arg
1 5 10 15
Ser Ser Leu Gly Ala Val Gln Asn Arg Phe Asp Ser Val Ile Asn Asn
20 25 30
Leu Asn Ser Thr Val Asn Asn Leu Ser Ala Ser Gln Ser Arg Ile Gln
35 40 45
Asp Ala Asp Tyr Ala Thr Glu Val Ser Asn Met Ser Arg Ala Asn Ile
50 55 60
Leu Gln Gln Ala Gly Thr Ser Val Leu Ala Gln Ala Asn Gln Ser Thr
65 70 75 80
Gln Asn Val Leu Ser Leu Leu Arg

85
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104

-continued
<210> SEQ ID NO 83
<211> LENGTH: 89
<212> TYPE: PRT
<213> ORGANISM: Bacillus subtilis
<400> SEQUENCE: 83
Ala Leu Thr Thr Ile Lys Thr Ala Ile Asp Thr Val Ser Ser Glu Arg
1 5 10 15
Ala Lys Leu Gly Ala Val Gln Asn Arg Leu Glu His Thr Ile Asn Asn
20 25 30
Leu Gly Thr Ser Ser Glu Asn Leu Thr Ser Ala Glu Ser Arg Ile Arg
35 40 45
Asp Val Asp Met Ala Ser Glu Met Met Glu Tyr Thr Lys Asn Asn Ile
50 55 60
Leu Thr Gln Ala Ser Gln Ala Met Leu Ala Gln Ala Asn Gln Gln Pro
65 70 75 80
Gln Gln Val Leu Gln Leu Leu Lys Gly
85
<210> SEQ ID NO 84
<211> LENGTH: 90
<212> TYPE: PRT
<213> ORGANISM: Leptospira interrogans
<400> SEQUENCE: 84
Val Ile Gly Leu Ala Asp Ala Ala Leu Thr Lys Ile Met Lys Gln Arg
1 5 10 15
Ala Asp Met Gly Ala Tyr Tyr Asn Arg Leu Glu Tyr Thr Ala Lys Gly
20 25 30
Leu Met Gly Ala Tyr Glu Asn Met Gln Ala Ser Glu Ser Arg Ile Arg
35 40 45
Asp Ala Asp Met Ala Glu Glu Val Val Ser Leu Thr Thr Lys Gln Ile
50 55 60
Leu Val Gln Ser Gly Thr Ala Met Leu Ala Gln Ala Asn Met Lys Pro
65 70 75 80
Asn Ser Val Leu Lys Leu Leu Gln Gln Ile
85 90
<210> SEQ ID NO 85
<211> LENGTH: 88
<212> TYPE: PRT
<213> ORGANISM: Shigella sonnei
<400> SEQUENCE: 85
Pro Leu Ser Lys Leu Asp Glu Ala Leu Ala Lys Val Asp Lys Leu Arg
1 5 10 15
Ser Ser Leu Gly Ala Val Gln Asn Arg Phe Asp Ser Ala Ile Thr Asn
20 25 30
Leu Gly Asn Thr Val Asn Asp Leu Ser Ser Ala Arg Ser Arg Ile Glu
35 40 45
Asp Ala Asp Tyr Ala Thr Glu Val Ser Asn Met Ser Arg Ala Gln Ile
50 55 60
Leu Gln Gln Ala Gly Thr Ser Val Leu Ala Gln Ala Asn Gln Thr Thr
65 70 75 80
Gln Asn Val Leu Ser Leu Leu Arg
85
<210> SEQ ID NO 86
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106

-continued
<211> LENGTH: 88
<212> TYPE: PRT
<213> ORGANISM: Edwardsiella tarda
<400> SEQUENCE: 86
Pro Leu Ala Thr Leu Asp Lys Ala Leu Ser Gln Val Asp Asp Leu Arg
1 5 10 15
Ser Gly Leu Gly Ala Val Gln Asn Arg Phe Asp Ser Val Ile Asn Asn
20 25 30
Leu Asn Ser Thr Val Asn Asn Leu Ser Ala Ser Arg Ser Arg Ile Gln
35 40 45
Asp Ala Asp Tyr Ala Thr Glu Val Ser Asn Met Ser Arg Ala Gln Ile
50 55 60
Leu Gln Gln Ala Gly Thr Ser Val Leu Ala Gln Ala Asn Gln Ser Thr
65 70 75 80
Gln Asn Val Leu Ser Leu Leu Arg
85
<210> SEQ ID NO 87
<211> LENGTH: 88
<212> TYPE: PRT
<213> ORGANISM: Acidovorax avenae
<400> SEQUENCE: 87
Ala Leu Lys Ile Ile Asp Ala Ala Leu Ser Ala Val Asn Gly Gln Arg
1 5 10 15
Ala Ser Phe Gly Ala Leu Gln Ser Arg Phe Glu Thr Thr Val Asn Asn
20 25 30
Leu Gln Ser Thr Ser Glu Asn Met Ser Ala Ser Arg Ser Arg Ile Gln
35 40 45
Asp Ala Asp Phe Ala Ala Glu Thr Ala Asn Leu Ser Arg Ser Gln Ile
50 55 60
Leu Gln Gln Ala Gly Thr Ala Met Val Ala Gln Ala Asn Gln Leu Pro
65 70 75 80
Gln Gly Val Leu Ser Leu Leu Lys
85
<210> SEQ ID NO 88
<211> LENGTH: 88
<212> TYPE: PRT
<213> ORGANISM: Yersinia pestis
<400> SEQUENCE: 88
Pro Leu Glu Thr Leu Asp Asp Ala Ile Lys Gln Val Asp Gly Leu Arg
1 5 10 15
Ser Ser Leu Gly Ala Val Gln Asn Arg Phe Glu Ser Ala Val Thr Asn
20 25 30
Leu Asn Asn Thr Val Thr Asn Leu Thr Ser Ala Arg Ser Arg Ile Glu
35 40 45
Asp Ala Asp Tyr Ala Thr Glu Val Ser Asn Met Ser Arg Ala Gln Ile
50 55 60
Leu Gln Gln Ala Gly Thr Ser Val Leu Ser Gln Ala Asn Gln Val Pro
65 70 75 80
Gln Thr Val Leu Ser Leu Leu Asn
85

<210> SEQ ID NO 89

<211> LENGTH:

88
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108

-continued
<212> TYPE: PRT
<213> ORGANISM: Photorhabdus luminescens
<400> SEQUENCE: 89
Pro Leu Glu Thr Leu Asp Ser Ala Leu Ala Gln Val Asp Ser Leu Arg
1 5 10 15
Ser Ser Leu Gly Ala Ile Gln Asn Arg Leu Glu Ser Thr Val Asn Asn
20 25 30
Leu Asn Asn Thr Val Asn Asn Leu Ser Ala Ala Arg Ser Arg Ile Glu
35 40 45
Asp Ala Asp Tyr Ala Thr Glu Val Ser Asn Met Ser Arg Gly Gln Ile
50 55 60
Leu Gln Gln Ala Gly Thr Ala Val Leu Ala Gln Ala Asn Gln Val Pro
65 70 75 80
Gln Asn Val Met Ser Leu Leu Arg
85
<210> SEQ ID NO 90
<211> LENGTH: 89
<212> TYPE: PRT
<213> ORGANISM: Rhodobacter sphaeroides
<400> SEQUENCE: 90
Ala Ile Gly Val Ile Asp Val Ala Leu Ser Lys Ile Ser Gln Ser Arg
1 5 10 15
Ser Glu Leu Gly Ala Val Ser Asn Arg Leu Asp Ser Thr Ile Ser Asn
20 25 30
Leu Thr Asn Ile Ser Thr Ser Val Gln Ala Ala Lys Ser Gln Val Met
35 40 45
Asp Ala Asp Phe Ala Ala Glu Ser Thr Asn Leu Ala Arg Ser Gln Ile
50 55 60
Leu Ser Gln Ala Ser Thr Ala Met Leu Ala Gln Ala Asn Ser Ser Lys
65 70 75 80
Gln Asn Val Leu Ser Leu Leu Arg Gly
85
<210> SEQ ID NO 91
<211> LENGTH: 88
<212> TYPE: PRT
<213> ORGANISM: Xenorhabdus nematophila
<400> SEQUENCE: 91
Pro Leu Asp Thr Leu Asp Lys Ala Leu Ala Gln Val Asp Asp Met Arg
1 5 10 15
Ser Ser Leu Gly Ala Val Gln Asn Arg Leu Glu Ser Thr Val Asn Asn
20 25 30
Leu Asn Asn Thr Val Asn Asn Leu Ser Ala Ala Arg Ser Arg Ile Glu
35 40 45
Asp Ala Asp Tyr Ala Val Glu Val Ser Asn Met Ser Arg Gly Gln Ile
50 55 60
Leu Gln Gln Ala Gly Thr Ser Val Leu Ala Gln Ala Asn Gln Val Pro
65 70 75 80
Gln Thr Val Leu Ser Leu Leu Arg
85

<210> SEQ ID NO 92

<211> LENGTH:

<212> TYPE:

PRT

88
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110

-continued
<213> ORGANISM: Proteus mirabilis
<400> SEQUENCE: 92
Ala Leu Ala Thr Leu Asp Asn Ala Ile Ser Lys Val Asp Glu Ser Arg
1 5 10 15
Ser Lys Leu Gly Ala Ile Gln Asn Arg Phe Gln Ser Thr Ile Asn Asn
20 25 30
Leu Asn Asn Thr Val Asn Asn Leu Ser Ala Ser Arg Ser Arg Ile Leu
35 40 45
Asp Ala Asp Tyr Ala Thr Glu Val Ser Asn Met Ser Lys Asn Gln Ile
50 55 60
Leu Gln Gln Ala Gly Thr Ala Val Leu Ala Gln Ala Asn Gln Val Pro
65 70 75 80
Gln Thr Val Leu Ser Leu Leu Arg
85
<210> SEQ ID NO 93
<211> LENGTH: 88
<212> TYPE: PRT
<213> ORGANISM: Butyrivibrio fibrisolvens
<400> SEQUENCE: 93
Ala Ile Asp Ala Ile Ser Asp Ala Leu Ala Lys Val Ser Ala Gln Arg
1 5 10 15
Ser Ala Leu Gly Ser Ile Gln Asn Arg Leu Glu His Ser Ile Ala Asn
20 25 30
Leu Asp Asn Val Val Glu Asn Thr Asn Ala Ala Glu Ser Arg Ile Arg
35 40 45
Asp Thr Asp Met Ala Asp Glu Met Val Thr Tyr Ser Lys Asn Asn Ile
50 55 60
Leu Met Gln Ala Gly Gln Ser Met Leu Ala Gln Ala Asn Gln Ala Thr
65 70 75 80
Gln Gly Val Leu Ser Ile Leu Gln
85
<210> SEQ ID NO 94
<211> LENGTH: 88
<212> TYPE: PRT
<213> ORGANISM: Bordetella pertussis
<400> SEQUENCE: 94
Ala Leu Ser Lys Leu Asp Asp Ala Met Lys Ala Val Asp Glu Gln Arg
1 5 10 15
Ser Ser Leu Gly Ala Ile Gln Asn Arg Phe Glu Ser Thr Val Ala Asn
20 25 30
Leu Asn Asn Thr Ile Thr Asn Leu Ser Ala Ala Arg Ser Arg Ile Glu
35 40 45
Asp Ser Asp Tyr Ala Thr Glu Val Ser Asn Met Thr Lys Asn Gln Ile
50 55 60
Leu Gln Gln Ala Gly Thr Ser Val Leu Ala Gln Ala Asn Gln Val Pro
65 70 75 80

Gln Asn Val Leu Ser Leu Leu Arg
85

<210> SEQ ID NO 95

<211> LENGTH: 88

<212> TYPE: PRT

<213> ORGANISM: Clostridium chauvoei
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112

-continued
<400> SEQUENCE: 95
Ser Ile Lys Thr Ile Asn Ser Ala Ile Glu Gln Val Ser Thr Gln Arg
1 5 10 15
Ser Lys Leu Gly Ala Val Gln Asn Arg Leu Glu His Thr Ile Asn Asn
20 25 30
Leu Asn Thr Ser Ser Glu Asn Leu Thr Ala Ala Glu Ser Arg Val Arg
35 40 45
Asp Val Asp Met Ala Lys Glu Met Met Ala Phe Ser Lys Asn Asn Ile
50 55 60
Leu Ser Gln Ala Ala Gln Ala Met Leu Gly Gln Ala Asn Gln Gln Pro
65 70 75 80
Gln Gly Val Leu Gln Leu Leu Arg
85
<210> SEQ ID NO 96
<211> LENGTH: 88
<212> TYPE: PRT
<213> ORGANISM: Xanthomonas campestris
<400> SEQUENCE: 96
Ala Leu Glu Ile Val Asp Lys Ala Leu Thr Ser Val Asn Ser Ser Arg
1 5 10 15
Ala Asp Met Gly Ala Val Gln Asn Arg Phe Thr Ser Thr Ile Ala Asn
20 25 30
Leu Ala Ala Thr Ser Glu Asn Leu Thr Ala Ser Arg Ser Arg Ile Ala
35 40 45
Asp Thr Asp Tyr Ala Lys Thr Thr Ala Glu Leu Thr Arg Thr Gln Ile
50 55 60
Leu Gln Gln Ala Gly Thr Ala Met Leu Ala Gln Ala Lys Ser Val Pro
65 70 75 80
Gln Asn Val Leu Ser Leu Leu Gln
85
<210> SEQ ID NO 97
<211> LENGTH: 84
<212> TYPE: PRT
<213> ORGANISM: Nitrosomonas europaea
<400> SEQUENCE: 97
Ile Asp Asp Ala Leu Lys Ile Val Asn Ser Thr Arg Ala Asp Leu Gly
1 5 10 15
Ala Ile Gln Asn Arg Phe Ser Ser Ala Ile Ala Asn Leu Gln Thr Ser
20 25 30
Ala Glu Asn Leu Ser Ala Ser Arg Ser Arg Ile Gln Asp Ala Asp Phe
35 40 45
Ala Ala Glu Thr Ala Ala Leu Thr Arg Ala Gln Ile Leu Gln Gln Ala
50 55 60
Gly Val Ala Met Leu Ser Gln Ala Asn Ala Leu Pro Asn Asn Val Leu
65 70 75 80
Ser Leu Leu Arg
<210> SEQ ID NO 98
<211> LENGTH: 88
<212> TYPE: PRT
<213> ORGANISM: Campylobacter lari
<400> SEQUENCE: 98
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-continued

114

Ala

Ile

Asp

65

Gln

Met

Asn

Ser

Val

50

Ala

Asn

Asp

Ile

Val

35

Asp

Gln

Val

Ile

Gly

20

Thr

Phe

Ser

Leu

Ala

Ala

Gln

Ala

Gly

Arg
85

<210> SEQ ID NO 99

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met Gly Asp His

1

Pro

Tyr

Glu

Ser

65

Tyr

Leu

Asp

Cys

Lys

145

Tyr

Phe

Leu

Tyr

Asn

225

Asp

Ser

Asn

Val

Arg

Arg

Phe

Thr

Arg

Ala

Gly

130

Ala

Leu

Ser

Gln

Ser

210

Met

Ile

Leu

Ile

Phe

Phe

35

Leu

Pro

Pro

Ile

Phe

115

Leu

Leu

His

Ser

Gly

195

Arg

Val

Thr

Ile

Lys

Gly

20

Cys

Leu

Phe

Leu

Leu

100

Gln

Ser

Thr

Pro

Asn

180

Lys

Val

Leu

Gly

Leu
260

Asp

858

Asp

Thr

Val

Ser

Ser

Leu

Thr

Gln

Asn

Glu

55

Tyr

Leu

Ala

Asn

Val

40

Ser

Ala

Gln

Homo sapiens

99

Leu

Ile

Asn

Leu

Leu

Thr

85

Asp

Gly

Asp

Arg

Ser

165

Gln

Thr

Ser

Glu

Asn
245

Ala

Pro

Asp

Pro

Leu

Ser

Glu

70

Ile

Leu

Leu

Ala

Leu

150

Phe

Ile

Leu

Val

Ile

230

Phe

His

Asp

Leu

Ser

Thr

Phe

55

Gln

Asp

Gly

Phe

Val

135

Asp

Gly

Phe

Ser

Asp

215

Leu

Ser

His

Gln

Leu

Cys

Gln

40

Asn

Leu

Lys

Ser

His

120

Leu

Leu

Lys

Leu

Phe

200

Trp

Asp

Asn

Ile

Asn

Ile

Gln

25

Lys

Ala

Met

Leu

Ser

25

Val

Tyr

Gln

Glu

Ser

105

Leu

Lys

Ser

Leu

Val

185

Phe

Gly

Val

Ala

Met
265

Thr

Ala

Ile

Ala

Asn

Ala

Gly

10

Phe

Pro

Ile

Leu

Ala

90

Lys

Phe

Asp

Lys

Asn

170

Cys

Ser

Lys

Ser

Ile
250

Gly

Phe

Asn

Thr

Ala

Tyr

Gln
75

Val

Asp

Gln

Arg

Leu

75

Phe

Ile

Glu

Gly

Asn

155

Ser

Glu

Leu

Cys

Gly

235

Ser

Ala

Ala

Leu

Ser

Glu

Ser

60

Ala

Val

Gly

Val

Thr

60

Glu

Arg

Tyr

Leu

Tyr

140

Gln

Leu

His

Ala

Met

220

Asn

Lys

Gly

Gly

Asp

Thr

Ser

45

Lys

Asn

Leu

Arg

Leu

45

Val

Leu

Asn

Phe

Arg

125

Phe

Ile

Lys

Glu

Ala

205

Asn

Gly

Ser

Phe

Leu

Thr

Ile

30

Gln

Ala

Ala

Met

Ile

30

Asn

Thr

Gly

Leu

Leu

110

Leu

Arg

Arg

Ser

Leu

190

Asn

Pro

Trp

Gln

Gly
270

Ala

Ile

Asn

Ile

Asn

Ala

Ala

15

Ala

Thr

Ala

Ser

Pro

95

His

Tyr

Asn

Ser

Ile

175

Glu

Ser

Phe

Thr

Ala
255

Phe

Arg

Arg

Asn

Arg

Ile

Ser
80

Gly

Phe

Thr

Ser

Gln

80

Asn

Pro

Phe

Leu

Leu

160

Asp

Pro

Leu

Arg

Val
240
Phe

His

Ser
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116

Ser

Ser

305

Tyr

Asn

Ser

Lys

Lys

385

Phe

Thr

Asn

Gly
465

Gly

Tyr

Arg

Asp

545

Leu

Thr

Trp

Tyr

Ser

625

Ser

Ile

Thr

Asp

Val

290

Arg

Asn

Leu

Ser

Asn

370

Leu

Ile

Leu

Arg

Leu

450

Asp

Glu

Phe

Leu

Gly

530

Leu

Ala

His

Leu

Cys

610

Thr

Leu

Leu

Ala

Met
690

275

Arg

Val

Lys

Gln

Asn

355

His

Gln

Pro

Pro

Leu

435

Gln

Gln

Asn

Glu

Asn

515

Leu

Pro

Pro

Asn

Asn

595

Val

Glu

Phe

Thr

Gln
675

Tyr

His

Phe

Ile

Val

340

Phe

Ile

Thr

Ser

Lys

420

Glu

Ile

Thr

Met

Gly

500

Ser

Ser

Ala

Asn

Lys

580

His

Tyr

Gly

Ile

Val
660

Arg

Lys

Leu

Glu

Asn

325

Leu

Tyr

Ala

Leu

Ile

405

Ile

Asn

Leu

Pro

Leu

485

Leu

Leu

Leu

Asn

Pro

565

Phe

Thr

Pro

Cys

Val

645

Thr

Leu

Tyr

Asp

Thr

310

Lys

Asn

Gly

Ile

Asp

390

Pro

Asn

Leu

Ile

Ser

470

Gln

Ser

Pro

Asn

Leu

550

Asp

Ile

Asn

Asp

Asp

630

Cys

Lys

Val

Asp

Leu

295

Leu

Ile

Leu

Leu

Ile

375

Leu

Asp

Leu

Asp

Leu

455

Glu

Leu

His

Pro

Ser

535

Glu

Val

Cys

Val

Ser

615

Glu

Thr

Phe

Phe

Ala
695

280

Ser

Lys

Ala

Ser

Pro

360

Gln

Arg

Ile

Thr

Ile

440

Asn

Asn

Ala

Leu

Gly

520

Asn

Ile

Phe

Glu

Thr

600

Phe

Glu

Val

Arg

Lys

680

Tyr

His

Asp

Asp

Tyr

345

Lys

Asp

Asp

Phe

Ala

425

Leu

Gln

Pro

Trp

Gln

505

Val

Arg

Leu

Val

Cys

585

Ile

Ser

Glu

Thr

Gly
665

Asp

Leu

Gly

Leu

Glu

330

Asn

Val

Gln

Asn

Leu

410

Asn

Tyr

Asn

Ser

Glu

490

Val

Phe

Leu

Asp

Ser

570

Glu

Ala

Gly

Val

Leu
650
Phe

His

Cys

Phe

Lys

315

Ala

Leu

Ala

Thr

Ala

395

Ser

Leu

Phe

Arg

Leu

475

Thr

Leu

Ser

Thr

Ile

555

Leu

Leu

Gly

Val

Leu

635

Thr

Cys

Pro

Phe

Val

300

Phe

Leu

Tyr

Phe

380

Leu

Gly

Ile

Leu

Phe

460

Glu

Glu

Tyr

His

Val

540

Ser

Ser

Ser

Pro

Ser

620

Lys

Leu

Phe

Gln

Ser
700

285

Phe

Leu

Tyr

Gly

Ile

365

Lys

Thr

Asn

His

Leu

445

Ser

Gln

Leu

Leu

Leu

525

Leu

Arg

Val

Thr

Pro

605

Leu

Ser

Phe

Ile

Gly
685

Ser

Ser

Asn

Gly

Glu

350

Asp

Phe

Thr

Lys

Leu

430

Arg

Ser

Leu

Cys

Asn

510

Thr

Ser

Asn

Leu

Phe

590

Ala

Phe

Leu

Leu

Cys
670

Thr

Lys

Leu

Leu

Leu

335

Leu

Leu

Leu

Ile

Leu

415

Ser

Val

Cys

Phe

Trp

495

His

Ala

His

Gln

Asp

575

Ile

Asp

Ser

Lys

Met

655

Tyr

Glu

Asp

Asn

Ala

320

Asp

Tyr

Gln

Glu

His

400

Val

Glu

Pro

Ser

Leu

480

Asp

Asn

Leu

Asn

Leu

560

Ile

Asn

Ile

Leu

Phe

640

Thr

Lys

Pro

Phe
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Thr

705

Asp

Gly

Lys

Leu

Trp

Gln

Glu

Ile

Glu

Val Gln

Asn Arg

Asn Arg

740

Val
755

Cys

Ala Phe

770

Ser
785
Met

Arg

Ser

Ala

Lys

Trp

Gln

Leu Ile

Gln

His

Glu
820

Pro

Gln Ile

Asn

Phe

725

Ile

Leu

Ser

Met

Ser

805

Asp

Leu

Ala

710

Asn

Ala

Val

Tyr

Val

790

Ile

Phe

Lys

Leu

Leu

Asn

Ser

Ala

775

Val

Arg

Gln

Lys

Leu

Cys

Ile

Arg

760

Gln

Val

Gly

Asp

Glu

Lys His

Phe Glu

730

Gln
745

Asp

His Phe

Gly Arg

Gly Ser

Phe Val

810

Val
825

Gly

Lys Glu

Leu

715

Glu

Ala

Leu

Cys

Leu

795

Gln

Trp

Lys

Asp

Arg

Ile

Arg

Leu

780

Ser

Lys

Phe

Lys

Thr

Asp

Trp

Asp

765

Ser

Gln

Gln

Leu

Lys

835 840 845

Ile Gln Thr Val Ala

855

Pro Leu Thr Ile Ser

850

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 100

LENGTH: 51

TYPE: DNA

ORGANISM: Artificial
FEATURE:

OTHER INFORMATION: Leader sequence

<400> SEQUENCE: 100

atgctgetge tgetgetget getgggectyg aggctacage tcetcecetggg ¢

Gln

Phe

Asn

750

Gly

Asp

Tyr

Gln

His

830

Asp

Tyr

Val

735

Ser

Trp

Leu

Gln

Tyr

815

Lys

Asn

Ser

720

Pro

Arg

Cys

Asn

Leu

800

Leu

Leu

Asn

51

The invention claimed is:

1. A vector comprising a first and second nucleic acid,
wherein the first nucleic acid encodes a toll-like receptor and
the second nucleic acid encodes a toll-like receptor agonist
selected from the group consisting of a heat shock protein,
HMGBI1 (high mobility group box 1-amphoterin), fibrino-
gen, fibronectin, RSV fusion protein, MMTV (mouse mam-
mary tumor virus) envelope protein, flagellin and profilin.

2. The vector of claim 1, wherein the toll-like receptor
agonist is flagellin.

3. The vector of claim 1, wherein the vector is an expres-
sion vector.

4. The vector of claim 3, wherein the vector is a mammalian
expression vector.

5. The vector of claim 3, wherein the vector is expressed
from an adenovirus, a lentivirus or a liposome.

6. The vector of claim 1, wherein the first nucleic acid
encodes a secreted form of a toll-like receptor.

7. The vector of claim 2, wherein the flagellin is a secreted
form of flagellin.

8. The vector of claim 7, wherein the secreted form of
flagellin comprises the thirteen conserved amino acids of
flagellin that may be important for TLRS activity selected
from the group consisting of:

LQ&gx%LO()zQ(X)zNO()uE -+ - IDEX), LX) AX),L
LQRX)SL(X),QE0,NC)LE - . . VDX),LX);AK)L

X)sR;

40

45

50

55

65

LOQR(X):;L(X),Q(X)-NX),.E
X)sR;

LQR(X):;L(X),Q(X)-NX),.E
X)sR;

LQRX);LX),QX),NX).E
X)sR;

LQ%(X)sLO()zQ(X)zNO()le

LQR(X):;L(X),Q(X)-NX),.E
X)sR;

LQR(X);LX),QX),NX), 5E - ..

X)sR;

LQR(X);LX),QX),NX), 5E - ..

X)sR;

LQR(X); LX), QX)NX) E -

X)sR;

LQR(X);LX),QX)NEX) E - .

X)sR;

LQR(X); LX), QX),NX), .E . .

X)sR;

LQRRX)L(O:QRONCO,SE -
LQR(XALX),QX):N)E . . .
COR.

LQégiIg;L@)zQ(X)ZN@)uE
LQR(X)AL(X),Q(X),N(X),,E
O()SR;

... IDX),L(X),S(X);M
... ID(X),L(X),N(X),L
.. LD(X),L(X),G(X)sL
IR E),IX),S(X),L(X)
.. AD(X),L(X),K(X);M
LD(X),L(X);KX),L
LD(X),L(X);DX),L
IDX)LLX),GX)sF
LD(X),1(X),G(X)5L
- LD(X),L(X);S(X);L
IDEX),L(X);Q(X);L
LD(X),L(X);DX),L
... LDX),I(X);EX),L
L ISE),LX),AX),L
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LQR(X%LO()zQ(X)zNO()uE -+ LDEX),MX);E(X),L

X)sR;
LQ%(X)sLO()zQ(X)zNO()uE -+ INEDLIX); TX); LX)

Lé&gx%LO()zQ(X)zNO()uE - VDEO,LEO,S(X):M
LQ&S%%;LO()zQ(X)zNO()uE -+« IDX)L);S)L
EDT(O0:K(X):Q0X),Q(%) 2F - .- ADCOIXS1(X100

wherein (X),, represents n amino acids;
as shown in FIG. 8.

9. The vector of claim 1, wherein the toll-like receptor is
TLR-5.

10. The vector of claim 7, wherein the first nucleic acid
encodes the amino acid sequence of human TLRS shown in
FIG. 9 and the second nucleic acid encodes a flagellin amino
acid sequence shown in FIG. 7.

11. The vector of claim 1, wherein the vector is a viral
vector.

12. The vector of claim 11, wherein the vector is a mam-
malian viral vector.

10

15

20

120

13. The vector of claim 12, wherein the vector comprises an
adenoviral vector.

14. The vector of claim 13, wherein the vector is an aden-
oviral vector.

15. The vector of claim 12, wherein the vector comprises a
lentiviral vector.

16. The vector of claim 15, wherein the vectoris a lentiviral
vector.

17. The vector of claim 13, wherein the encoded toll-like
receptor is TLR-5 and the toll-like receptor agonist is flagel-
lin.

18. The vector of claim 15, wherein the encoded toll-like
receptor agonist is a secreted form of flagellin.

19. The vector of claim 18, wherein the encoded toll-like
receptor agonist is a secreted form of flagellin CBLB502 as
depicted in SEQ ID NO: 7 further comprising a leader
sequence.

20. The vector of claim 19, wherein then leader sequence is
an alkaline phosphatase leader sequence.

#* #* #* #* #*



